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TALK  ON  SYPHILIS 

Summary:  Early  diagnosis  and  early  treatment;  sodium  cacodylate  z;^.  salvar- 
san;  frank  course  of  preputial  chancre;  occult  course  of  syphilis  when  chancre 
is  in  urethra;  invasion  of  blood-  vs.  lymph- vessels — anatomic  reasons;  mode 
of  administration  of  sodium  cacodylate;   prevention  of  contagion  of  syphilis. 


Dr.  Murphy  (October  8,  1914) :  We  have  two  very  interest- 
ing cases  that  came  into  the  office  yesterday.  The  first  is  that  of 
an  engineer  who  contracted  a  chancre  of  the  tongue,  at  its  middle, 
from  smoking  a  pipe  that  had  been  used  by  his  syphiUtic  fireman. 
At  the  time  of  his  first  visit,  eight  days  previously,  we  im- 
mediately scraped  his  tongue,  excised  a  piece,  and  stained  for 
spirochetes,  the  detection  of  which  confirmed  the  diagnosis. 
Then  we  instituted  what  we  believe  to  be  the  best  method  of 
treating  early  syphiUs,  namely,  daily  hypodermic  injections  of 
sodium  cacodylate.  I  recently  recommended  salvarsan,  but 
I  have  returned  to  my  first  love,  which  I  originally  suggested  and 
used  before  we  had  "606."  Upon  his  return  yesterday  the 
chancre  had  shrunken  to  one-sixth  of  its  original  size.  I  know 
that  it  will  be  healed  when  he  returns  for  the  next  visit,  six  days 
hence,  allowing  just  two  weeks  from  the  time  of  the  original 
sodium  cacodylate  injection  to  that  of  complete  healing.  Usually 
chancres  heal  within  from  six  to  seven  days,  and  much  faster 
with  sodium  cacodylate  than  with  salvarsan.  The  speed  of 
repair  is  accelerated  by  putting  chrysolate  of  argyrol  over  the 
surface  of  the  sore  at  the  first  visit.  Owing  to  the  great  increase 
in  the  price  of  salvarsan,  from  $30.00  to  $35.00  an  ounce,  I  think 
sodium  cacodylate  is  the  therapeutic  agent  of  the  future.  Fif- 
teen cents'  worth  is  sufficient  to  cure  a  chancre. 

We  are  very  much  impressed  with  the  rapidity  with  which 
the  primary  lesion  is  healed  by  sodium  cacodylate.  As  to  the 
permanency  of  the  cure,  we  are  not  so  certain,  but  we  do  know 
that  "606  "  has  been  a  failure  as  regards  permanency  of  cure  and 
a  great  disappointment. 

*  This  number  of  the  Clinics  was  edited  by  Dr.  P.  G.  Skillem,  Jr.,  Philadelphia. 
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The  second  case  was  that  of  a  doctor  who,  despite  an  abrasion 
on  the  back  of  his  finger,  examined  a  patient  with  ungloved  hand 
and  contracted  a  typical  chancre.  He  will  likewise  be  treated 
with  sodium  cacodylate,  beginning  with  two  grains  hypodermic- 
ally.  Unfortimately,  his  disease  is  in  a  much  later  stage,  because 
the  eruption  is  just  commencing  to  appear.  The  drug  will  be 
rapidly  increased  up  to  five  grains  a  day  in  an  endeavor  to  pre- 
vent involvement  of  the  central  nervous  system. 

There  are  some  peculiarities  about  the  locality  of  the  primary 
lesion  in  these  syphilitic  infections  that  lead  to  very  serious 
sequelae.  When  the  chancre  involves  the  prepuce,  the  central 
nervous  system  is  invaded  much  later  than  when  the  chancre  is 
situated  in  the  rich  vascular  tissue  of  the  urethra.  For  instance, 
if  in  the  presence  of  gonorrhea  a  chancre  develops  in  the  urethra, 
the  syphilitic  infection  is  by  far  more  liable  to  involve  the  central 
nervous  system  early.  So  common  is  this  that  we  never  analyze 
a  case  of  this  class  with  a  history  of  gonorrhea  without  exacting 
all  the  details  of  the  attack,  if  there  is  anything  in  the  patient's 
make-up  that  arouses  a  suspicion  of  syphiUs,  because  when  the 
chancre  locates  in  the  urethra,  the  spirochetes  never  of  themselves 
give  rise  to  the  pronounced  lymphatic  infection  and  the  adenop- 
athies. Furthermore,  the  cutaneous  eruption  is  conspicuous 
by  its  absence.  Patients  with  the  urethral  portal  of  entry  never 
have  alopecia  as  a  secondary  sign.  Why?  Because  with  a 
specific  infection  of  the  urethra  the  spirochetes  enter  the  blood- 
stream directly,  and  not  through  the  lymphatics  to  the  blood- 
stream. The  anatomic  reason  is  that  the  urethra  has  no  sub- 
mucosal it  has  a  basement  membrane,  but  no  submucosa.  It 
has  just  a  vascular  network  on  the  corpus  spongiosum,  so  that 
the  spirochetes  enter  the  blood  directly,  and  the  sj^hilitic  infec- 
tion first  manifests  itself  by  a  central  nervous  system  lesion.  For 
example,  we  had  a  man  here  the  other  day  from  Albuquerque, 
New  Mexico,  who  positively  denied  any  infection,  but  who  had 
a  urethral  discharge  which  had  been  prolonged,  but  at  no  time 
profuse.  Get  the  idea! —  prolonged,  hut  not  profuse:  it  was  the 
urethral  spirochetic  infection  that  caused  the  slight  discharge 
and  minimal  irritation,  which  continued  for  a  long  time.    He 
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came  in  with  a  cerebral  thrombosis  developing  after  an  epileptic 
attack.  He  gave  a  quadruple  plus  Wassermann,  without  any- 
thing at  all  suggestive  in  the  history.  Think  of  it!  This  em- 
phasizes the  clinical  course  of  primary  urethral  chancre  infec- 
tions. 

Visiting  Doctor:  How  long  after  the  appearance  of  the 
initial  lesion  do  you  give  the  sodium  cacodylate? 

Dr.  Murphy  :  I  give  the  sodium  cacodylate  inmiediately  after 
the  appearance  of  the  initial  lesion,  and  keep  it  up  until  the  ex- 
ternal manifestations  have  entirely  disappeared — two  weeks,  three 
weeks,  four  weeks.  First  we  commence  with  two  grains  once  a 
week,  always  starting  with  the  smaller  doses.  Why?  Because 
some  patients  have  an  idiosyncrasy  to  arsenic.  This  has  been 
known  as  long  as  arsenic  has  been  known.  If  the  idiosyncrasy 
is  marked,  it  gives  the  patient  the  garlic  breath.  If  there 
is  no  idiosyncrasy,  the  drug  is  pushed  up  to  five  grains.  The 
sodium  cacodylate  is  marketed  in  ampules.  We  never  mix  it 
ourselves,  and  never  let  the  druggist  mix  it.  We  have  not  given 
it  intravenously:  perhaps  that  will  be  done.  Nothing  is  more 
beautiful  than  the  healing  of  a  chancre  by  sodium  cacodylate. 
We  used  it  before  we  had  ''606.'*  In  one  of  my  original  articles  I 
cited  the  case  of  a  girl  who  had  been  infected  from  a  drinking-cup, 
developing  a  chancre  on  the  lip,  which,  under  sodium  cacodylate, 
healed  completely  in  eleven  days.  If  we  can  cure  the  primary 
lesion  in  six,  eight,  or  ten  days,  the  syphilis  problem  is  mastered. 
Why?  Because  the  danger  of  transmission  is  thereby  minimized. 
It  is  from  the  primary  lesion  and  the  secondary  manifestations 
and  discharges  that  contagions  occur.  We  can  have  the  chancre 
patients  arrested  and  detained  in  the  hospital  for  a  week  or  ten 
days,  but  they  cannot  be  forced  to  quit  business  for  twelve  weeks 
or  more,  as  was  necessary  for  healing  in  the  old  treatment.  That 
is  the  way  the  problem  is  going  to  be  solved.  The  question  as 
to  whether  sodium  cacodylate  permanently  cures  each  individual 
is  not  so  paramount  as  the  knowledge  that  it  is  the  factor  that 
puts  him  in  dry-dock  while  the  danger  of  transmission  is  active. 
It  is  the  healing  of  the  primary  sore  that  stops  the  transmission 
and  that  can  be  done  very  readily. 


TUMOR  OF  THE  PAROTID  SALIVARY  GLAND 

Summary:  Clinical  history  of  illustrative  case;  surgical  pathology  of  tumors  that 
occur  in  or  near  the  parotid  gland;  case  showing  malignancy  of  irritated  moles; 
importance  of  preserving  the  facial  nerve  by  careful  dissection  and  hugging 
the  tumor;  electric  response  of  facial  nerve  at  operation;  result  of  operation. 


HISTORY 

The  patient,  a  female  aged  sixty-two  years,  married,  the 
mother  of  nine  children,  was  admitted  to  the  hospital  December 
15,  1914.  She  had  the  usual  diseases  of  childhood.  In  1892 
she  had  typhoid  fever  of  the  ambulatory  type;  duration,  eleven 
weeks.  Family  history  is  negative.  Menopause  occurred  in 
1900. 

The  present  trouble  began  two  years  ago,  in  October,  191 2, 
the  day  after  the  patient  had  attempted  to  wear  an  ear-ring. 
A  slight  swelling  appeared  at  the  junction  of  the  right  ear  and 
cheek:  to  this  she  paid  no  attention.  By  April,  1913,  six  months 
after  the  appearance  of  the  swelling,  the  mass  had  grown  to  the 
size  of  a  walnut,  and  she  then  consulted  a  physician,  who  poul- 
ticed the  timior  and  gave  her  medicine  to  be  taken  internally. 
Four  months  later,  in  August,  191 3,  she  visited  another  doctor, 
who  lanced  the  tumor,  withdrawing  a  dark,  bloody  fluid.  The 
wound  discharged  for  two  weeks  and  then  healed.  Five  months 
later,  in  January,  1914,  the  tumor  recurred,  and  she  again  con- 
sulted the  first  physician,  who  repeated  his  treatment  of  poul- 
ticing the  tumor  and  administering  medicine  internally.  The 
tumor  was  aspirated  on  December  13,  1913,  but  the  patient  does 
not  know  the  nature  of  the  fluid  that  was  withdrawn. 

COMMENTS  AND  OPERATION 
Dr.  Murphy  (December  17,  1914):   What  is  the  classifica- 
tion of  the  tumors  occurring  in  the  neighborhood  of  the  parotid 
gland? 
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Intern:  First,  tumors  of  the  parotid  salivary  gland. 

Dr.  Murphy:  Number  one  and  most  commonly.  Number 
two  is  what? 

Intern:  Tumors  of  the  mandible. 

Dr.  Murphy:  Next  in  frequency  to  the  tumors  of  the  jaw  is 
what? 

Intern:  Dermoids. 

Dr.  Murphy:  Yes!  That  is  one  of  the  positions  where  der- 
moids occur.  In  the  development  of  the  branchial  clefts  a  part 
of  the  cutaneous  tissue  remains  submerged  and  encapsulated, 
and  a  dermoid  arises.  Next  to  the  dermoids  that  appear  at  the 
canthus  of  the  eye,  dermoids  are  more  frequently  met  with  here 
than  elsewhere  in  the  body  excepting  the  abdomen.  They 
are  involution  tumors.  That  is  one  of  the  common  types  of 
tumor  in  this  position.  The  most  common,  however,  are  the 
tumors  of  the  parotid  salivary  gland.    How  do  you  classify  them? 

Intern:  As  malignant  and  non-malignant. 

Dr.  Murphy:  The  parotid  salivary  gland  has  a  greater 
variety  of  tumors  than  any  other  structure  in  the  body  excepting 
the  central  nervous  system.  The  so-called  mixed  tumors  are 
very  common  in  the  parotid  gland — mixed  as  concerns  the 
mesoblastic  elements,  consisting  of  chondroma,  fibroma,  osteoma, 
cysts,  and  dermoids.  Not  only  these,  but  you  have  also  mixed 
cells  in  which  it  is  impossible  for  the  pathologist  to  distinguish 
them  from  cells  of  the  epithelial  type.  The  prevailing  cell  is  an 
endothehal  or  mesothehal  cell.  By  many  these  tumors  are  con- 
sidered as  varieties  of  carcinoma.  By  others  they  are  called 
endothehomata,  so  that  there  exists  a  great  difference  of  opinion 
about  just  which  class  these  tumors  belong  in,  and  in  some 
tumors  there  are  often  found  many  varieties.  That  is  why 
they  are  so  complex. 

Now,  the  question  arises  in  this  case,  what  is  its  origin?  Did 
it  begin  above  or  below  the  facial  nerve?  My  impression  is  that 
it  is  anterior  to  the  nerve,  and  that  the  safest  incision  is  to  cut 
right  through  in  that  direction  on  the  capsule,  as  one  cannot  tell 
in  which  direction  the  facial  nerve  is  displaced  here;  and  then 
hug  the  tumor  closely.     The  danger  of  the  operation  has  been 
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clearly  explained  to  the  patient :  this  danger  is  the  injury  to  the 
facial  nerve. 

The  gross  appearance  of  the  tumor  is  no  criterion  as  to  its 
variety.  The  fact  that  it  comes  out  in  that  way  does  not  signify 
that  it  is  mesoblastic  nor  that  it  is  epitheUal.  We  must  endeavor 
to  get  away  the  sac  of  the  tumor.  You  see  that  cystic  fluid  is 
merely  a  secondary  affair,  and  not  a  primary  one.  Inspection 
shows  that  it  is  a  solid  tumor  that  has  broken  down.  That  is 
the  rule  with  these  cysts.  I  want  to  get  on  the  capsule  of  the 
tumor  and  then  do  a  spreading  dissection — that  is  safest  for  the 
nerve.  Usually  these  tumors  are  fairly  well  encapsulated,  because 
of  their  mesotheHal  and  endothelial  lining.  The  epithelial  lining 
means  what?  That  the  entire  capsule  must  be  removed.  It  is 
really  a  matter  of  grubbing,  and  grubbing  with  infinite  care,  keep- 
ing as  close  to  the  connective  tissue  of  the  sac  as  is  possible.  Some- 
times these  are  very  wicked  tumors,  but  the  carcinomatous  tumors 
in  this  position  are  not  nearly  so  wicked  in  the  rapidity  of  destruc- 
tion as  are  the  sarcomata.  The  sarcomata  can  cause  a  fatal 
termination  in  a  very  short  period  of  time.  When  a  sarcoma  be- 
gins in  the  skin  or  in  the  parotid  gland  itself, — occasionally  it 
starts  in  the  derma  and  then  passes  down  into  the  parotid, — it  is 
rapidly  fatal.  We  had  a  very  striking  case  of  that  in  my  late 
associate.  Dr.  Lemke.  He  had  a  small  mole  on  the  cheek.  He 
was  toying  with  it  one  day  when  he  had  nothing  else  to  do. 
Thinking  it  contained  some  material,  he  pressed  it  and  pinched  it. 
It  began  to  enlarge.  He  was  in  California  at  the  time,  and  he 
underwent  a  fairly  radical  operation,  a  square  inch  or  more  of  its 
structure  having  been  extirpated.  Again  it  began  to  enlarge. 
He  came  to  Chicago  about  six  weeks  after  the  operation,  and 
upon  examining  it  we  found  that  it  had  penetrated  into  the 
parotid  gland.  In  removing  it  we  made  a  very  extensive  dissec- 
tion. He  returned  to  California,  and  in  another  six  weeks  was 
dead  from  metastases  in  his  lungs,  showing  what  a  very  virulent 
and  wicked  type  of  tumor  it  was. 

Now  we  are  back  to  the  normal  gland  again.  There  is  the 
capsule  of  the  tmnor.  I  am  excising  the  upper  portion  of  the 
tumor  and  sending  it  to  the  pathologist  for  an  immediate  report. 
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This  grov/th  is  extirpated,  working  on  the  basis  that  it  is  meso- 
thehal  lined.  Now  we  take  off  a  larger  section,  and  you  see  the 
depth  of  it:  this  demonstrates  how  deceptive  these  tumors  are. 

Let  the  record  show  that,  notwithstanding  the  extensive  re- 
moval, we  have  hugged  very  closely  the  wall  of  the  sac  in 
order  to  avoid  the  facial  nerve;  and  also  that,  in  placing  the 
electrode  beneath  the  ear  on  the  distal  portion  of  the  wound, 
all  the  muscles  of  the  face  are  seen  to  contract. 

Had  I  cut  the  nerve,  its  distal  end  would  still  respond  to  the 
electrode  because  the  axons  are  not  degenerated  until  about 
eighteen  hours  after  section.  Upon  testing  the  proximal  end  of 
the  nerve  behind  the  tumor  I  obtain  a  full  and  clear  response, 
showing  that  we  have  succeeded  in  displacing  the  nerve  intact. 
That  is  a  source  of  great  satisfaction.  Here  is  the  normal  parotid, 
which  you  recognize  at  once.  There  is  the  granulation  tissue 
characteristic  of  this  neoplasm.  We  have  a  good  conformation 
here.  A  mattress  stitch  gives  the  best  approximation  in  this 
situation. 

Let  the  record  show  that  the  tumor  was  enucleated  close  to  its 
wall,  and,  we  believe,  with  a  complete  removal;  that  it  did  not 
invade  the  neighboring  structures;  that  it  was  firmly  adherent, 
as  these  tumors  commonly  are,  even  when  they  are  not  malignant; 
and  that  a  strand  of  silkworm-gut  was  inserted  for  drainage,  to  be 
removed  at  the  end  of  forty-eight  hours.  If  any  trace  of  the  cap- 
sule of  one  of  these  tumors  is  left  behind,  the  tumor  recurs. 

It  is  needles^  for  me  to  add  that  the  putting  in  of  the  ear-rings 
had  nothing  to  do  with  this  malady. 

Let  the  record  show  that,  as  estimated,  the  tiunor  originated 
and  emerged  below  the  trunk  of  the  facial  nerve;  that  the  facial 
nerve  rested  above  the  neck  of  the  tumor,  and  that  we  believe 
we  have  spared  the  nerve,  since  at  the  close  of  the  operation  it 
responded  to  the  faradic  current  on  the  distal  side  of  the  incision. 

The  other  salivary  glands  do  not  exhibit  this  type  of  timior, 
since  it  is  practically  never  seen  in  the  submaxillary  or  sublingual 
glands,  nor  in  the  abdominal  salivary  gland,  namely,  the  pancreas. 
Tumors  in  the  pancreas  exhibit  great  variety,  but  they  are  ex- 
tremely rare.     Tumors  of  the  salivary  glands  are  believed  to 
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originate  from  the  endothelial  cells  lining  the  lymph-spaces; 
of  course,  this  refers  only  to  those  of  the  mesothelial  type,  since 
true  carcinomata  are  always  epithelial;  but  the  differentiation 
either  clinically  or  microscopically  is  difficult.  The  enlargement 
of  the  parotid,  with  or  without  other  salivary  and  lacrimal  glands, 
described  by  Mikulicz  in  1888,  might  complicate  the  problem  of 
diagnosis. 

The  patient  made  an  uneventful  recovery.  There  was  no 
paralysis  of  the  facial  nerve.  She  was  seen  at  the  office  on 
February  17,  191 5,  two  months  after  the  operation,  and  there 
was  no  evidence  of  return  of  the  tumor. 


PLASTIC  OPERATION  ON  SOFT  PARTS 
OF  NOSE 

Summary:  Clinical  history  of  patient;  preparation  of  the  nose  for  a  pedicled  flap; 
preparation  of  a  flap  from  the  arm;  necessity  of  a  redundancy  of  flap-tissue; 
advantage  of  free  blood-supply  to  face  in  viability  of  flap;  apparatus  to  insure 
fixation  of  head  to  arm;  exposure  vs.  dressing  of  wound;  hyperesthesia  of  flap 
after  operation. 

HISTORY 

The  patient,  a  male  aged  forty-one  years,  married,  the  father 
of  two  children,  was  admitted  to  the  hospital  January  ii,  191 5, 
because  of  a  deformity  of  the  nares  and  difficulty  in  breathing. 

His  family  and  past  histories  are  negative.  He  denies 
venereal  infection.  Seven  years  previously,  in  March,  1908,  the 
patient's  nose  was  frost-bitten,  but  healed  within  a  few  days, 
leaving  a  little  pimple  at  the  tip.  About  ten  days  after  the  nose 
was  frost-bitten  he  scratched  it,  and  an  inflammatory  process 
immediately  began.  There  were  no  chills  or  fever  and  no  dis- 
charge of  pus.  In  order  to  abate  the  inflammation  a  poke 
plaster  was  applied,  which  relieved  the  pain  immediately,  but 
caused  gangrene  to  appear  twenty-four  hours  later.  The  face 
became  more  inflamed,  and  the  swelling  and  edema  were  so  great 
that  the  eyes  were  closed.  He  was  taken  to  a  hospital,  and  hot 
dressings  were  applied.  In  June,  1908,  he  was  operated  upon. 
After  the  operation  the  right  ala  was  fissured,  the  left  nostril 
obstructed,  and  the  septum  perforated. 

COMMENTS  AND  OPERATION 
Dr.  Murphy  (January  13,  191 5) :  This  is  a  nasty  case.  You 
see  what  has  happened!  He  is  a  doctor.  We  must  take  the 
graft  from  the  forearm  or  upper  arm.  You  remember  the  flap 
we  made  about  two  weeks  ago?  It  all  lived,  and  we  have  not 
separated  the  last  section  yet,  but  intend  doing  that  this  morn- 
ing.    It  was  a  very  large  flap,  and  was  made  in  order  to  save  a 
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leg.  We  are  packing  the  posterior  nares  to  keep  the  blood 
from  the  pharynx  when  he  breathes  through  the  mouth.  I  am 
anchoring  this  edge  with  a  suture  so  as  to  prevent  its  escape 
during  the  process  of  repair  of  the  other  flap.  I  must  make  a 
lining  for  the  flap  and  free  it  as  far  as  the  bone.  The  nostril  is 
destroyed  down  to  its  periosteum.  We  have  the  flap  open  all 
the  way,  and  shall  turn  it  down.  That  makes  the  underlying 
flap.  The  lining  is  really  more  essential  than  the  outer  flap. 
This  step  was  necessary  to  prevent  stenosis  of  the  opening.  That 
makes  the  entrance  into  the  nose.  This  crushing  forceps  will 
stop  all  bleeding  within  a  few  seconds. 

We  employ  rectal  anesthesia,  as  you  see.  It  has  been  very 
efficient,  but  now  the  patient  is  commencing  to  awake.  I  shall 
not  disturb  him  until  he  is  fully  under  again.  That  is  a  very 
good  method  of  anesthesia,  but  we  are  a  little  slow  in  adopting  it, 
since  its  preparation  requires  more  time  than  the  inhalation 
anesthesia. 

I  am  suturing  so  extensively  in  order  to  tack  the  flap  down 
firmly,  and  this  is  where  the  vitality  of  the  flap  will  be  taxed. 
It  looks  like  a  very  large  flap,  but  these  flaps  contract  so  greatly 
after  they  are  sutured  that,  unless  one  makes  a  very  large  flap, 
he  does  not  have  one  large  enough  at  the  completion  of  the  work. 
We  are  using  silkworm-gut. 

Now  we  shall  prepare  the  arm.  By  the  time  this  work  is  com- 
pleted all  the  bleeding  from  the  nose  will  have  stopped.  See! 
the  flap  from  the  arm  comes  over  the  entire  area  without  a 
particle  of  trouble.  We  put  tacking  stitches  in  between.  If  this 
entire  flap  lives,  there  will  be  plenty  of  skin, — even  a  redundancy, 
— so  that  one  may  fashion  any  kind  of  a  nose.  The  flap  seems 
rather  long,  but  by  the  time  we  detach  it  and  double  it  back 
upon  itself,  it  will  not  be  too  long.  The  circulation  should 
rapidly  reestablish  itself,  because  of  the  very  rich  supply  from  the 
face,  while  the  circulation  in  the  arm  itself  is  fairly  good — much 
better  than  in  the  thigh.  We  are  covering  all  abraded  surfaces 
with  bismuth  (iodid)  powder.  The  nurse  w^ill  have  a  box  of  this 
powder,  and  every  time  she  sees  the  wound  oozing,  she  will  dust 
some  on.     While  the  position  is  very  irksome  to  the  patient,  yet 


PLASTIC  OPERATION  ON  SOFT  PARTS  OF  NOSE  59 1 

it  will  have  to  be  maintained  for  two  weeks  and  possibly  a  little 
longer. 

Let  the  record  show  that  before  the  operation  a  plaster-of- 
Paris  mask  was  made  on  the  head  and  shoulder,  so  that  the  head 
and  shoulders  were  immobilized;  that  when  the  flap  was  fixed 
to  the  nose,  the  hand  was  fixed  to  the  mask  with  adhesive  plaster, 
to  prevent  motion;  that  we  exposed  the  nasal  bone  and  elevated 
both  flaps  well  out  laterally;  that  we  spHt  both  alae,  and  then 
sutured  the  flap  in  first  by  catgut  sutures  to  the  face,  to  prevent 
formation  of  a  hematoma,  and  then  accurately  sutured  the  flap 
in  situ. 

Dr.  Murphy  (January  26,  191 5):  To-day  we  detach  the  flap 
from  the  arm  as  you  see.  There  is  abundant  nose  now — in  fact, 
a  superfluous  amount  of  nose.  It  seems  to  me  that  contraction  is 
inevitable,  so  that  all  the  superfluous  tissue  is  needed.  We 
sponge  the  arm  where  the  flap  was  taken  with  5  per  cent,  phenol 
because  this  area  was  exposed  the  entire  time:  despite  this  he 
has  had  no  suppuration.  The  operative  field  has  been  constantly 
exposed  to  his  breath,  but  such  wounds  do  very  much  better 
exposed  to  the  air  than  when  covered  up. 

Dr.  Murphy  (February  5,  191 5):  In  cutting  the  flap  it  was 
extremely  sensitive,  showing  that  the  nerves  of  sensation  have 
regenerated  themselves,  in  consonance  with  previous  experi- 
ments that  grafts  form  the  most  sensitive  portion  of  the  skin. 

[Note. — The  patient  had  a  beautiful  result.  The  entire  flap 
lived. — Ed.] 


PLASTIC  OPERATION  ON  SKELETON  OF  NOSE 

Summary:  Clinical  history  of  patient;  comments  and  operation;  importance  of 
avoiding  injury  to  nasal  mucosa;  bone-graft  from  tibia  modeled  to  form  new 
bridge;  importance  of  contacting  graft  with  its  bony  bed;  futility  of  parafiSn; 
graft  as  osteoconductor. 


HISTORY 

The  patient,  a  male,  single,  aged  twenty  years,  was  admitted 
to  the  hospital  on  February  lo,  191 5.  His  family  history  is 
negative;  he  had  measles  at  the  age  of  seven  years. 

At  the  age  of  eight  years  his  nostrils  became  sore  and  dis- 
charged light  yellow  pus.  A  crust  formed,  and  bled  when  picked 
by  the  patient.  He  was  taken  to  a  doctor,  who  prescribed  sprays 
and  irrigation  for  three  months.  At  the  end  of  this  period  of 
treatment,  as  the  patient  remembers,  the  secretion  stopped. 
Then  the  bridge  of  the  nose  began  gradually  to  sink  in.  At  the 
close  of  one  year  the  depression  had  reached  the  same  depth  as 
exists  at  present.  No  sequestrum  appeared  at  any  time.  Two 
years  ago  the  nose  again  became  sore  and  bled,  and  there  was  a 
slight  discharge  of  pus.  Under  treatment  this  stopped  in  about 
three  weeks.  As  a  rule,  the  patient  can  breathe  through  the  nose 
without  much  difficulty,  except  during  an  attack  of  coryza. 
At  night  he  breathes  through  the  mouth. 

COMMENTS  AND  OPEItATION 
Dr.  Murphy  (February  11,  19 15):  You  will  note  that  this 
is  a  very  flat  nose  (Fig.  163).  The  lower  portion  of  the  nasal 
bone  and  septum  and  a  portion  of  the  nasal  process  of  the  supe- 
rior maxilla  have  been  destroyed.  The  cartilage  in  the  tip  is  not 
destroyed.  This  has  permitted  the  nose  to  sink  in  to  a  superlative 
degree,  but  the  conformation  of  the  tip  and  alae  is  maintained, 
though  their  relationship  to  the  face  is  changed,  as  the  nasal  open- 
ings look  forward  in  place  of  downward  and  forward.  The  recon- 
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struction  of  the  osseous  elements  of  the  nose  to  give  support  to 
the  bridge  is  the  important  factor  for  our  consideration,  and  our 
plan  is  to  produce  an  elongated  nasal  bone  with  ossification  to  the 
nasal  process  of  the  frontal  bone.  This  can  be  accomplished  only 
by  elevating  the  periosteum  and  transplanting  the  upper  end 
of  the  graft,  which  will  be  taken  from  the  tibia,  beneath  the 
periosteum  of  the  frontal  bone  and  the  periosteum  that  remains 
on  the  remnant  of  the  nasal  bone. 

That  is  the  plan  for  the  preparation  of  the  bed  for  the  graft, 
and  now  we  will  follow  out  this  scheme  by  incising  the  tissue 
in  the  midsubciliary  ridge  down  to  and  through  the  periosteum. 
This  incision  is  made  parallel  to  the  long  axis  of  the  nose,  and  is 
about  >i  inch  in  length.  The  periosteum  is  now  elevated  with 
a  raspirator  down  to  the  tip  of  the  stump  of  the  nasal  bone.  A 
scissors  curved  on  the  flat  is  now  used  to  split  the  nasal  structures 
on  the  flat,  endeavoring  to  keep  midway  between  the  mucous 
and  subcutaneous  surfaces,  so  as  not  to  open  either  below  the 
primary  incision.  A  slow  subcutaneous  cutting  dissection  is 
made  with  the  tip  of  the  scissors  clear  down  to  the  tip  of  the 
nose.  The  space  is  about  ^  inch  in  width  all  the  way.  It  is 
a  little  broader  at  the  tip  than  higher  up.  Now  the  bed  for  the 
graft  is  prepared,  and  we  have  been  fortunate  enough  not  to 
have  opened  the  mucosa  of  the  skin  so  that  our  graft  can  be 
completely  covered,  otherwise  we  could  not  have  proceeded 
further  with  the  operation. 

You  will  note  that  we  have  made  the  incision  high  on  the 
forehead,  so  that  the  lower  angle  would  not  be  low  enough  to  be 
subjected  to  lateral  traction  over  the  graft  as  it  gives  support  to 
the  skin. 

We  will  now  prepare  the  graft  from  the  tibia.  Never  make 
the  incision  directly  over  the  spine  of  the  tibia,  but  place  it  to 
the  outer  side,  over  the  tibialis  anticus  muscle.  [Removes  graft 
from  tibia  and  adjusts  it  to  the  nose.]  From  now  on  the  result 
depends  on  the  asepsis  of  our  work.  The  nasal  and  frontal  bones 
having  been  freshened  to  receive  the  graft — it  goes  into  its  new 
bed  without  difficulty.    The  periosteum  is  now  sutured  over  the 
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graft,  SO  that  its  upper  end  is  practically  surrounded  by  osteo- 
genetic  influences.     The  skin  is  closed  by  horsehair  sutures. 

You  will  note  that  I  was  very  careful  to  contact  the  graft 
with  the  living  bone  of  the  nose,  otherwise  the  graft  would  be 
absorbed.  That  was  one  of  the  lessons  we  learned  very  early  in 
connection  with  bone-grafting.  We  had  one  case,  in  1876,  in 
which  a  thumb  was  transplanted  onto  a  nose — the  one  patient 
had  a  double  thumb  and  the  other  a  saddle-nose.  We  took  the 
supernumerary  thumb,  transplanted  it  onto  the  nose,  and  had  a 
beautiful  operative  result,  but  it  was  all  for  naught.  At  the 
end  of  fourteen  months  it  commenced  to  get  smaller,  and  from 
then  on  it  diminished  rapidly  in  size  until  there  was  nothing  left, 
just  because  I  did  not  contact  the  bone  of  the  thumb  with  the 
living  bone  of  the  face.  In  addition,  however,  it  was  a  homo- 
graft.  Parafiin  has  been  used  with  fairly  good  cosmetic  results, 
but  occasionally  the  skin  becomes  thinner  and  thinner  over  the 
parafiin,  until  it  is  exposed  and  must  be  removed. 

If  the  graft  survives  in  this  case,  as  it  should,  owing  to  the 
slight  pressure,  and  does  not  absorb,  the  result  should  be  excellent. 

Let  the  record  show  that  the  hemorrhage  has  been  controlled; 
that  we  made  a  division  of  the  tissues,  then  tunneled  under  the 
periosteum  to  the  frontal  bone,  making  an  incision  parallel  to  the 
long  axis  of  the  nose;  that  we  then  'extended  this  denudation 
down  to  and  including  the  nasal  bones  as  far  as  the  tip,  this  being 
done  with  the  sharp  gynesic  scissors  (Fig.  163,  B);  that  a  bone- 
graft  of  proper  size  and  shape  to  make  the  elevation  was  taken 
from  the  tibia  (Fig.  163,  C)  and  passed  in;  that  it  was  cut  at  a 
sharp  angle  in  its  upper  portion,  so  as  to  fit  into  the  groove  on  the 
frontal  bone;  that  it  spanned  the  depression  of  the  nasal  bones 
(Fig.  163,  D);  that  the  periosteum  was  elevated  on  the  nasal 
bones  laterally;  that  in  inserting  the  graft  the  periosteum  faced 
upward;  that  the  graft,  with  its  sharp  ledge,  was  inserted  so  that 
it  rested  against  the  frontal  bone  (Fig.  163,  D),  from  which  we 
expect  osteogenesis,  and  that  the  graft  measured  4.5  cm.  in 
length. 

That  is  a  good  nose  if  the  graft  survives.  You  see  the  strong 
leverage  above  and  below  will  keep  the  graft  in  contact  with  the 
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Fig.  163. — Plastic  on  nose:  A,  Profile  view  of  saddle-nose  deformity;  relation 
of  skeleton  to  soft  parts  of  face  inserted  in  dotted  outline;  incision  over  glabella 
shown;  B,  edges  of  incision  retracted;  fine  scissors  inserted  through  incision  dissect 
subcutaneously  as  far  as  tip  of  nose:  they  avoid  opening  mucosa;  C,  subcutaneous 
surface  of  tibia  exposed  preparatory  to  removal  of  bone-graft,  whose  pattern  is 
shown  in  dotted  outline;  after  removal  the  graft  is  pared  to  its  proper  shape  and 
inserted  into  wound  subperiosteally;  D,  profile  view  after  reconstruction  of  skele- 
ton of  nose;  shows  bone-graft  in  situ.  Its  upper  end  contacts  with  the  frontal 
bone.  The  upper  part  of  its  posterior  surface  contacts  with  the  remnants  of  the 
nasal  bones.  The  lower  portion  of  the  bullet-shaped  graft  rests  upon  the  cartilag- 
inous skeleton.    The  lower  end  of  the  graft  supports  the  tip  of  the  nose. 
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nasal  bones,  so  that  osteogenesis  from  them  will  be  conducted 
right  into  the  graft. 

[Note. — Primary  union  took  place.  The  graft  healed  in 
nicely,  and  on  June  25th  I  received  a  report  from  his  physician 
saying  that  there  had  been  no  untoward  symptoms  and  that  the 
nose  looked  normal. — Ed.] 


CARCINOMA  OF  LOWER  LIP  AND  OF  SUB- 
MAXILLARY LYMPH-NODES— EXCISION  OF 
CANCER-BEARING  AREA— PLASTIC  RES- 
TORATION OF  LIP 

Summary:  Clinical  history  of  patient;  examination  by  Dr.  Murphy;  comments — 
cancer  of  lip,  so  visible,  neglected  for  hidden  cancer  elsewhere  in  body;  statis- 
tics upon  prognosis;  procrastination  in  appendicitis  not  tolerated  by  laity; 
passage  of  control  of  sanitary  matters  from  profession  to  laity;  the  greatest 
cause  of  mortality  in  surgery  to-day  is  procrastination;  recent  statistics  indi- 
cate necessity  of  wider  excision  of  tissues;  Handley's  demonstration  of  the  mode 
of  dissemination  of  cancer-cells;  requirements  of  a  successful  operation;  three 
sets  of  lymph-nodes  that  may  become  involved,  and  [prognosis  based  up<Mi 
their  involvement;  Of)eration. 


HISTORY 

The  patient,  a  male,  married,  aged  forty-nine  years,  was  ad- 
mitted to  the  hospital  September  2,  191 4.  The  family  and  past 
histories  are  negative. 

The  present  trouble  began  eighteen  months  ago,  in  March, 
1913,  as  an  abrasion  of  the  skin  of  the  lower  lip.  Four  weeks 
later  three  or  four  small  warts  had  sprung  up  at  the  same  spot. 
He  consulted  a  physician,  who  told  him  that  this  condition  would 
eventually  disappear.  Six  weeks  ago,  in  March,  1914,  he  con- 
sulted another  physician  who  cauterized  the  warts  with  an  acid 
which  caused  a  swelling.  By  this  time  the  warts  had  coalesced 
and  formed  a  lump  with  a  fissure  from  which  there  was  yellowish 
discharge.  He  was  given  an  ointment  to  apply,  and  also  hydro- 
gen dioxid  to  cleanse  the  wound.  The  tumor  is  now  the  size  of  a 
pigeon's  egg  (Fig.  164).  The  left  submaxillary  lymph-node  is 
enlarged. 

Examination  by  Dr.  Murphy  on  August  31,  1914:  Let  the 
record  show  that  the  submaxillary  lymph-node  on  the  left  side  is 
adherent  and  fixed  to  the  bone:  that  is,  the  node  which  is  located 
in  the  anterior  pole  of  the  submaxillary  salivary  gland;  that  there 
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is  no  evidence  of  thickening  over  the  foramen  menti;  and  that 
an  extensive  dissection  must  be  performed,  removing  all  the  lip 
and  part  of  the  chin,  as  well  as  the  involved  lymph-nodes. 

Dr.  Murphy:  This  is  another  example  of  the  results  of  ex- 
pectant treatment.  In  perusing  the  Hterature  for  the  last  six 
or  eight  years  one  finds  that  we  have  been  removing  carcinoma  of 
the  esophagus ;  that  we  are  discussing  and  giving  great  attention 
to  the  removal  of  carcinoma  of  the  cardiac  end  of  the  stomach; 
that  we  are  endeavoring  to  take  out  tmnors  of  the  hypophysis, 
and  yet  are  allowing  epitheliomata  of  the  lip  to  become  fatal 
every  day !  That  is  the  irony  of  the  practice  of  medicine.  Every 
man  knows  that  is  true.  It  is  sad.  It  is  lamentable  that  it 
should  be  true,  because  carcinoma  of  the  lower  lip  is  readily 
recognized,  and  the  differential  diagnosis  from  syphilis,  tuber- 
culosis, and  other  likely  lesions  is  easily  estabhshed.  We  neglect 
them  until  the  condition  develops  in  which  this  man  appears 
to-day ,  with  a  tumor  the  size  of  a  pigeon's  egg  (Figs.  164  and  165). 
In  the  rqx)rt  of  St.  Bartholomew's  Hospital  in  London,  which 
contains  an  analysis  of  the  cases  for  twenty-five  years,  we  note  that 
the  cases  operated  upon  before  demonstrable  enlargement  of  the 
superficial  lymph-nodes  showed  a  final  cancer  mortality  of  52 
per  cent.  Of  the  cases  operated  upon  in  which  the  nodes  were 
palpable,  and  in  which  the  nodes  had  been  removed,  76  per  cent, 
died  a  cancer  death,  which  proves  that  it  is  an  extremely  mahg- 
nant  disease.  While  the  disease  is  right  out  in  the  open,  exposed 
to  the  observation  of  the  physician  and  the  patient's  friends  from 
the  first  day,  still  we  rarely  receive  the  cases  early  for  operation. 
The  appendicitis  proposition  has  been  settled  by  the  people,  as 
illustrated  in  that  patient  last  night  whose  friend  would  not 
tolerate  procrastination.  Why?  Because  he  had  been  educated 
by  the  public  press  that  that  was  the  wrong  thing  to  do.  The 
hope  of  cancer  rests  in  the  education  afforded  by  the  public  press. 
It  is  just  the  same  in  sanitary  matters,  which,  fortunately  for 
the  people,  have  practically  passed  out  of  the  control  of  the  medi- 
cal profession,  and  now  are  carried  out  effectively  by  the  laity. 
Laymen  are  filling  these  sanitary  positions,  and  yet  it  should  not 
be  so.    We  know  better  as  a  body  and  we  know  better  as  in- 


rig.  1O4. — Carcinoma  of  lower  lip  (fronL       Fig.  165. — Carcinoma  of  lower  lip  (lateral 
view).     (See  p.  600.)  view). 


Fig.  166. — Carcinoma  of  lower  lip  after       Fig.  167. — Carcinoma  of  lower  lip  after 
operation  (front  view).     (Seep.  601.)  operation  (lateral  view). 
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dividuals,  but  still  we  procrastinate!  Some  one  asked  us  not 
long  ago  what  was  the  greatest  cause  of  mortality  in  surgical 
lesions.  We  said:  ''The  greatest  cause  of  mortality  in  surgery 
to-day  is  procrastination.  It  causes  a  greater  mortaKty  than 
cancer."  Individually,  the  people  dislike  gross  surgical  pro- 
cedures as  well  as  radical  cures. 

Visiting  Doctor:  What  is  the  result  of  this  procrastination 
on  the  part  of  the  medical  profession? 

Dr.  Murphy:  Dissemination  of  disease  to  wider  areas. 

From  the  more  recent  statistics  on  the  transmission  of  car- 
cinoma we  have  concluded  that  a  larger  area  of  skin  and  of  tissue 
in  the  neighborhood  of  the  lesion  must  be  removed  in  the  primary 
operation.  We  believe  that  most  of  the  dissemination  may  be 
due  to  the  leukocytes'  or  lymphocytes'  picking  up  the  cancer- 
cells  and  depositing  them  in  the  radicles  of  the  regional  lym- 
phatics. We  think  Handley  has  proved  rather  conclusively  that 
the  malignant  epithelial  cells  are  pushed  into  the  lymph-spaces 
by  the  growth  of  the  cells  beneath  piling  the  one  above  the  other. 
At  the  last  Clinical  Congress  of  Surgeons  of  North  America  he 
demonstrated  this,  and  also  how  the  cancer-cells  are  then  carried 
through  the  lymph- vessels  and  arrested  in  the  next  lymph-node. 

When  we  come  to  apply  these  principles  to  this  case  of  car- 
cinoma of  the  lip,  it  means  that  we  must  excise  a  wide  area; 
that  penetration  in  the  lower  lip  must  be  downward,  because 
the  orifice  of  the  mouth  bounds  the  lip  above;  and  that  there  is 
a  cancerous  filling  of  the  lymph-spaces  in  addition  to  the  primary 
carcinoma,  with  an  arrest  of  the  cancer-cells  in  the  lymph-nodes. 

Three  sets  of  lymph-nodes  may  become  involved.  First,  and 
the  most  commonly  overlooked,  is  the  lymph-node  at  the  foramen 
menti;  second,  the  node  situated  in  the  anterior  pole  of  the  sub- 
maxillary salivary  gland;  third,  the  vertical  chain  of  lymph- 
nodes,  which  extends  downward.  This  patient  already  has  in- 
volvement of  the  submaxillary  lymph-node,  which  is  fixed  to 
the  mandible — always  a  serious  condition. 

What  is  the  prognosis  in  this  case?  The  chances  are  90  per 
cent,  that  he  dies  a  cancer  death,  and  we  give  him  the  advantage 
of  every  possible  ray  of  hope.    Look  at  the  size  of  that  lesion 
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Standing  up  like  a  big  red  flag!  Look  at  the  size  of  that  node! 
That  is  not  a  "country  doctor's"  patient:  it  is  a  "city  doctor's" 
patient. 

[During  the  course  of  the  operation  Dr.  Murphy  emphasized 
the  following  points: 

1.  Uses  hemostats  with  weak  spring  so  as  not  to  crush  the 
tissues. 

2.  There  is  no  necessity  of  removing  the  whole  submaxillary 
saHvary  gland,  but  only  that  portion  (the  anterior  pole)  that 
contains  the  involved  submaxillary  lymph-node. 

3.  Demonstrates  deposits  of  cancer  at  foramen  menti. 

4.  Saves  all  mucosa  of  Up  possible. 

5.  Fashions  new  lip  from  skin  over  chin. 

6.  Does  not  interfere  with  circulation  of  flap.  Have  regard 
for  vessels  and  do  not  subject  flap  to  too  much  tension. 

7.  Key  to  good  work  in  plastic  surgery  of  lip  is  restoration  of 
mucosa  with  a  perfectly  movable  lip.] 

Let  the  record  show  that  we  made  a  square-cut  division  trans- 
versely; that  we  made  an  incision  underneath  the  submaxillary 
salivary  gland,  loosening  the  skin  and  bringing  it  up  across  the 
midline  so  as  to  give  us  a  full  mucous  lining  for  the  flap;  that  we 
removed  the  submaxillary  salivary  gland,  and  that  we  brought 
up  the  skin  and  tissue  of  the  chin  to  construct  an  upper  lip.  Let 
the  record  show  further  that  the  submaxillary  lymph-node  was 
not  adherent  to  the  periosteum,  as  we  had  concluded  from  phy- 
sical examination  (Figs.  166  and  167). 

The  microscope  revealed  a  basal-cell  carcinoma. 

[A  case  of  carcinoma  of  lip  with  extensive  comments  was  pub- 
lished in  the  Clinics  for  August,  191 2,  pp.  571-580;  one  in- 
volving the  upper  lip,  and  starting  in  an  old  lupus  scar,  with 
sketches  of  steps  of  operation,  was  pubHshed  in  the  Clinics  for 
April,  1915,  pp.  289-294.] 


EARLY  CARCINOMA  OF  LOWER  LIP- 
RADICAL  EXCISION 

Summary:  Clinical  history  of  case;  comments — danger  of  a  scar  at  an  orifice; 
trauma-relationship  of  cancer  and  of  sarcoma;  early  stage  of  this  case  on  ad- 
mission exceptional;  time  of  metastases  to  other  organs;  steps  of  operation; 
a  swelling  is  nature's  method  of  coffer-damming;  danger  of  injury  to  an  ex- 
posed branch  of  facial  nerve;  difference  in  cUnical  course  between  malignancy 
and  infections,  and  difference  in  pattern  of  cellular  metastases;  in  neoplasms 
cells  make  mischief:  in  infections,  bacteria;  description  of  submaxillary  lymph- 
node;  postoperative  discourse — time  mah'gnant  cell  passes  from  one  node  to 
another;  squamous-cell  cancer  and  not  adenocarcinoma  attacks  lip. 


HISTORY 

The  patient,  a  male,  single,  aged  thirty-nine  years,  was  ad- 
mitted to  the  hospital  September  14, 1914. 

The  family  and  venereal  histories  are  negative.  He  had  the 
usual  diseases  of  childhood,  and,  fourteen  years  ago,  an  attack 
of  typhoid  fever  of  three  weeks'  duration.  Ten  years  ago,  in 
1904,  he  was  kicked  in  the  face  by  a  horse,  injuring  the  nose  and 
both  lips. 

The  present  trouble  began  one  year  ago,  in  1913,  with  scab- 
formation  on  the  lower  lip,  between  its  angle  and  the  median 
line,  and  at  the  mucocutaneous  junction.  He  scratched  it  re- 
peatedly, removing  small  crusts.  The  under  crust  felt  indurated. 
After  applying  an  ointment  a  few  times  it  seemed  better. 

In  the  last  six  months  there  has  been  no  change.  A  scab 
forms  and  is  scratched  away.  The  induration  is  about  the  size 
of  a  small  bean.  Aside  from  the  formation  of  a  small  scab,  the 
lesion  has  never  annoyed  him.  There  are  no  palpably  enlarged 
lymph-nodes  in  the  neck. 

COMMENTS  AND  OPERATION 
Dr.  Murphy  :  Wherever  you  have  a  scar  in  any  of  the  orifices, 
it  is  a  source  of  danger.     This  patient  cut  his  lower  lip,  and  the 
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scar  is  a  source  of  irritation.  Carcinoma  is  the  sequence  of  re- 
peated mild  irritations — this  is  a  beautiful  case  of  repeated  mild 
irritations.  That  etiology  dilffers  materially  from  sarcoma. 
Sarcoma  is  the  sequence  of  a  moderately  severe  trauma,  never  of 
a  severe  trauma.  In  other  words,  you  never  get  a  sarcoma  at  the 
site  of  a  fracture.  You  may  have  a  sarcoma  and  then  a  fracture, 
but  you  never  get  a  sarcoma  where  the  bone  is  broken.  But 
where  you  hit  the  bone  with  a  baseball,  with  a  bat,  or  strike  it 
against  the  edge  of  a  chair,  stopping  short  of  fracture,  that  is 
the  type  of  fracture  that  produces  sarcoma.  Do  you  grasp  the 
difference  in  the  etiology  of  these  two  neoplasms?  Take  car- 
cinoma of  the  stomach:  it  is  the  result  of  repeated  irritations, 
and  the  stomach  is  the  most  common  site  of  carcinoma  since  we 
have  learned  to  diagnose  the  latter.  This  patient's  lesion  has 
never  disappeared  since  it  was  first  noticed.  It  improved,  got 
worse,  but  never  got  well. 

This  laceration  of  the  lower  lip  was  made  by  a  horse  kick,  just 
at  the  mucocutaneous  junction,  and  in  shaving  close  to  it  the  edge 
of  the  razor  frequently  cut  it.  Some  hair  grew  in  the  wrong 
direction,  and  in  shaving  he  occasionally  took  off  a  bit  of  tissue 
from  the  lip  and  it  bled.  See  how  accurately  the  etiologic  factor 
is  brought  out  by  the  patient's  story.  You  remember  the  other 
case  started  from  a  lupus,  and  in  shaving  the  patient  took  off 
a  Httle  scale  with  the  razor.  [Clinics,  April,  1915,  p.  289.] 
Notice  the  repeated  mild  irritations.  The  same  sequence  occurs 
in  the  tongue — repeated  tooth  irritation  and  finally  malignant 
growth.  By  recognizing  the  significance  of  these  mild  irritations 
we  should  be  able  to  do  good  prophylactic  work. 

This  patient  comes  to  us  in  the  superlatively  early  stage  of  the 
disease.  That  is  just  the  opposite  to  what  happened  in  the  pre- 
ceding case.  He  was  not  sent  in  by  a  doctor — he  came  in!  He 
quoted  the  physician  as  sa)dng  that  the  trouble  did  not  amount 
to  anything,  and  just  to  keep  on  applying  the  salves !  This  is, 
unfortunately  and  lamentably,  the  management  of  this  class  of 
cases. 

[Dr.  Murphy  here  refers  to  the  time  of  metastasis  to  other 
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organs,  citing  the  case  of  the  Japanese  waltzing  mouse.  This  is 
given  on  p.  701.] 

[Dr.  Murphy  excises  the  mucosa  bearing  the  cancer.] 

In  his  estimate  of  cancer,  Handley  believed  that  the  cells 
spread  equally  in  all  directions  through  the  same  tissue — that 
they  do  not  cross  the  line  into  a  different  tissue,  as  a  muscle. 
Therefore,  we  excise  the  loose  mucosa,  since  the  cells  do  not  pass 
across  the  tract  into  a  different  type  of  tissue.  A  physician 
can  perform  this  operation  in  his  office  when  he  does  it  early, 
but  when  he  waits  until  he  has  the  type  of  operation  you  saw  me 
perform  upon  the  previous  case,  then  he  has  a  major  operation  in 
place  of  a  minor.  Now,  in  the  reconstruction  of  this  lip,  we  first 
sew  the  mucosa  accurately  on  the  inner  side  with  an  entropion 
of  its  edge,  not  including  the  muscular  layer.  Our  object  is  to 
reconstruct  the  lip  to  the  same  thickness  as  before.  Now,  the 
next  step  is  to  approximate  the  muscular  layer  so  that,  instead 
of  showing  a  depression  at  the  scar  line,  the  lip  will  present  an 
elevation,  which  will  level  itself  when  absorption  takes  place. 
[Dr.  Murphy  cites  the  cancer  statistics  of  St.  Bartholomew's 
Hospital.     Consult  preceding  case,  p.  600.] 

This  was  a  minimum  manifestation  on  the  lip,  scarcely 
recognizable  as  a  carcinoma,  with  a  maximum  manifestation  in 
the  lymph-node.  The  fact  that  the  lymph-node  has  reacted  to 
the  irritation  is  in  favor  of  its  retaining  the  microorganisms  or 
the  parasitic  cells,  as  the  case  may  be.  We  used  to  consider  a 
swelling  around  an  infected  focus  of  any  kind  detrimental:  we 
poulticed  and  treated  it — in  fact,  we  did  everything  to  banish 
the  swelling.  But  now  we  know  that  the  swelling  is  an  announce- 
ment of  the  efficiency  of  nature  in  coffer-damming  the  infective 
microorganisms  and  their  products.  It  is  the  effort  on  the  part 
of  the  tissues  to  imprison  the  harmful  agent  and  prevent  its 
spread.  [The  supramandibular  branch  of  the  facial  nerve  is 
Hable  to  be  cut,  owing  to  its  low  drop,  resulting  not  so  much  in  a 
dropping  as  in  an  expressionless  lip.] 

Let  us  analyze  the  difference  in  the  clinical  course  between 
malignancy  and  infections,  seeing  how  far  they  are  ahke  and  how 
far  they  diverge.     Take,  for  example,  tuberculosis.     First,  this 


6o8  CLINICS   OF  JOHN  B.   MURPHY 

disease  is  a  local  manifestation.  It  destroys  by  the  multiplica- 
tion of  cells,  as  in  carcinoma:  there  is  a  local  center  of  necrosis, 
just  as  in  carcinoma.  Second,  it  is  transmitted  to  the  neighbor- 
ing lymphatics.  Third,  it  may  be  transmitted  to  the  blood- 
stream and  to  other  positions  in  the  body.  Fourth,  it  destroys 
life. 

These  similarities  between  malignant  disease  and  infections 
are  not  continued  in  the  pattern  of  the  cellular  metastases.  In 
malignant  disease  the  metastasized  cells  always  reproduce  the 
pattern  of  those  at  the  primary  focus.  For  example,  if  you  have 
a  squamous  epithelioma  of  the  lip  and  a  metastatic  cancer  appears 
in  the  femur,  it  would  be  a  squamous  epithelial  cancer.  In  in- 
fection, on  the  other  hand,  it  is  the  cells  of  the  tissue  in  which 
the  infection  lodges  that  are  active.  If  you  have  a  tuberculosis 
of  the  Up  and  get  a  tuberculosis  of  the  femur,  there  would  not  be 
epithelial  cells,  but  osseous  cells,  at  the  point  of  infection.  It 
seems  to  me  that  this  is  a  proposition  of  cells.  The  cell  is  the 
destructive  element  both  in  sarcoma  and  in  carcinoma;  the 
microorganisms  are  the  destroyers  in  all  other  varieties  of  infec- 
tion. The  biotic  and  toxic  effects  of  the  microorganisms  cause 
the  changes  that  occur  with  infection.  The  multiplication  of 
cells  produces  the  change  that  occurs  with  malignant  disease. 

Let  the  record  show  that  the  submaxillary  lymph-node  was 
enlarged  to  four  times  its  normal  size,  and  was  three  times  its 
normal  transverse  diameter  and  twice  its  normal  thickness;  that 
it  was  red,  congested,  and  infiltrated;  that  it  was  enucleated 
from  its  position  in  the  apex  of  the  submaxillary  salivary  gland, 
and  that  it  was  not  adherent  to  the  bone  (Fig.  i68). 

Here  is  another  factor  which  we  do  not  know  except  em- 
pirically. How  soon  after  the  malignant  cell  is  carried  into  the 
first  lymph-node  does  it  invade  the  next?  We  have  not  solved 
this  problem  experimentally  or  in  any  other  way.  Remember, 
in  a  lymph-node  there  are  two  terminal  circulations,  one  affer- 
ent and  the  other  efferent.  For  example,  in  carcinoma  of  the 
pylorus  a  metastasizing  cell  passes  into  either  the  superior  or  the 
inferior  gastric  lymph-nodes  and  later  may  be  found  in  the  su- 
praclavicular lymph-node.    But  before  the  malignant  cell  arrives 


Fig.  1 68. — Secondary  carcinoma  of  the  submaxillary  lymph-node  situated  at 
anterior  pole  of  submaxillary  salivary  gland.  It  is  four  times  the  normal  size,  not- 
withstanding I  he  small  size  of  the  labial  epithelioma.  Despite  its  size,  it  was  not 
even  palpable.     This  node  forms  the  first  filter  for  the  lymphatics  from  the  lower  lip. 
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there,  it  has  to  pass  through  three,  lour,  or  five  different  lymph- 
node  filters  in  the  mediastinum,  so  that  not  infrequently  in 
carcinoma  one  finds  nodes  involved  at  intervals  along  this  route. 

[The  pathologist  just  reports  to  me  that  the  node  removed 
shows  an  adenocarcinoma.]  In  this  we  differ.  It  should  not  be 
an  adenocarcinoma.  It  should  be  a  squamous-cell  carcinoma. 
If  that  is  an  adenocarcinoma,  it  is  the  first  I  have  seen  in  the  lip 
in  my  entire  practice.  I  think  he  is  in  error,  because  an  adeno- 
carcinoma in  that  situation  is  rare.  I  shall  show  you  how  to 
check  up.  If  it  is  an  adenocarcinoma,  the  cells  in  the  infected 
nodes  will  not  be  squamous  in  type.  They  will  be  adeno- 
carcinoma cells.  If  it  is  a  squamous-cell  carcinoma,  the  secondary 
neoplasm  will  be  squamous  celled.  He  will  check  it  up  again. 
That  lymph-node  is  almost  completely  surrounded  by  tissue. 
The  pathologist  did  not  know  the  story,  but  his  interpretation 
of  the  cells  is  erroneous.     They  must  he  squamous  cells! 

[September  21,  19 14:  The  pathologist's  (Dr.  Sweek's)  final 
report  on  specimens  fixed  and  run  through  by  the  paraffin  method 
is  that  the  tumor  is  a  basal-cell  carcinoma.] 


OSTEOMYELITIS  OF  THE  MAXILLARY 
ANTRUM 

Summary:  Clinical  history  of  the  patient;  operation  discloses  cause  of  chronicity 
of  discharge;  thorough  drainage  established  by  enlarging  maxillary  ostium; 
hemorrhage  controlled  by  gauze  packing;  comparison  of  maxillary  antrum 
disease  with  that  of  the  other  sinuses;  demonstration  on  a  skull  of  the  steps  of 
the  operation.  

HISTORY 

The  patient,  a  female  aged  thirty-eight  years,  married,  came 
to  the  office  April  6,  191 5,  presenting  a  swelling  of  the  soft  tissues 
over  the  right  maxillary  antrum,  and  a  constant  discharge  of  pus 
through  the  opening  made  into  the  antrum  at  a  previous  opera- 
tion.    Her  family,  past,  and  menstrual  histories  are  negative. 

In  August,  1909,  nearly  six  years  previously,  she  had  a  num- 
ber of  teeth  capped.  There  was  no  history  of  infection  at  the  time. 
One  year  later,  in  August,  1910,  she  noticed  a  small  enlargement 
in  the  region  of  the  right  antrum,  which  for  over  three  years  slowly 
increased  in  size  until  by  April  i,  1914,  it  was  the  size  of  an 
almond.  Operation  on  this  date  revealed  a  bone  cyst,  and  the 
antrum  was  opened.  The  face  was  markedly  swollen,  but  within 
a  month  it  subsided  to  its  present  size,  which  it  has  not  exceeded 
since.  On  April  5,  1914,  four  days  after  the  operation,  it  began 
to  discharge  pus  through  the  mouth,  and  this  discharge  has  con- 
tinued without  interruption.  Six  months  later,  on  October  6, 
1 914,  on  account  of  the  continued  swelling  and  pus  discharge 
it  was  cureted  again  without  effect.  Ten  weeks  after  this,  on 
December  18,  19 14,  there  began  sharp  pain  in  the  right  half  of 
the  face.  There  was  no  fever  at  this  time.  One  week  later, 
on  December  24th,  escape  of  pus  from  the  nose  relieved  the  pain. 
Since  then  there  has  been  a  discharge  into  both  the  nose  and  the 
mouth. 

In  March,  191 5,  an  abscess  formed  at  the  point  of  swelling, 
incision  of  which  brought  forth  a  sequestrum.  She  has  been 
having  irrigations  through  the  nose,  but  despite  these  the  swelling 
has  remained,  discharging  pus  into  the  mouth  and  nose. 
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A  skiagram  revealed  trouble  at  the  root  of  a  tooth,  for  which 
she  had  been  referred  to  a  dentist  before  anything  could  be 
done  in  a  surgical  way.  She  returned  on  April  22,  1915,  the 
dentist  having  filled  the  root  and  taken  a  skiagram  to  see  that 
it  was  all  right.  She  was  advised  then  to  go  to  hospital  and  have 
the  antnun  opened.  Examination  of  the  mass  on  the  right  side 
shows  that  it  is  soft  and  fluctuating. 

COMMENTS  AND  OPERATION 

Dr.  Murphy  (April  27, 191 5) :  Let  the  record  show  that  there 
was  a  lot  of  carious  bone  here;  that  the  posterior  cavity  was  shut 
off  entirely;  and  that  the  whole  of  the  inner  lining  was  carious, 
and  the  opening  into  the  anterior  nares  closed. 

Let  the  record  also  show  that  a  carious  piece  of  bone  pro- 
truded at  the  upper  angle  of  the  cavity,  obstructing  the  ostium; 
that  this  is  what  kept  up  the  constant  discharge;  that  we 
drilled  an  opening  through  the  middle  meatus,  which  was  filled 
with  granulation  tissue,  enlarging  it  enough  to  admit  the  tip  of 
the  index-fimger  right  into  the  nose,  and  then  inserted  a  strand  of 
nosophen  gauze  through  the  antnun  and  the  enlarged  maxillary 
ostium  into  the  nasal  chamber,  so  as  to  control  the  hemorrhage 
and  prevent  its  entry  into  the  pharynx.  We  shall  let  that 
packing  remain  in  situ  until  the  bleeding  stops.  The  procedure 
was  not  difficult. 

Of  the  various  sinus  involvements,  those  of  the  maxillary 
antrum  are  the  worst,  with  the  exception  of  the  frontal  sinuses. 
I  never  have  an  opportunity  to  do  this  work  primarily:  it  is  only 
when  some  complication  occurs  that  it  comes  to  me.  Now  I 
shall  demonstrate  on  the  skull  just  what  we  did.  Here  you  see 
the  maxillary  antrum.  Now  then,  in  going  through,  you  see 
how  we  come  to  the  left.  The  osteoma  had  developed  up  here, 
separating  this  cavity  from  the  posterior  cavity,  and  keeping  it 
suppurating.  We  burred  away  this  piece  of  bone  in  front  until 
the  whole  finger  went  through  into  the  nasal  chamber.  I  think 
it  will  get  entirely  well,  and  do  not  believe  the  osteoma  will  recur. 

May  20,  19 15:  There  is  but  little  pus  discharging  now.  The 
patient  is  feeling  much  better. 


TRAUMATIC  EPILEPSY.— REMOVAL  OF 
HEMORRHAGIC  EPIDURAL  CYST 

Summary:  Clinical  history  of  patient;  explanation  of  low  blood-pressure — of 
rapidity  of  pulse;  analysis  of  symptoms;  difficulty  of  diagnosis  of  skull  in- 
juries; differential  diagnosis;  operation — importance  of  careful  hemostasis; 
minute  craniocerebral  topography  unnecessary  in  these  days  of  osteoplastic 
flaps;  instruments  for  cutting  through  cranium;  demonstration  on  table  of 
middle  meningeal  hemorrhage;  epidural  vs.  subdural  hemorrhage;  hemorrhage 
by  contrecoup;  method  of  ligating  middle  meningeal  artery;  case  citation 
showing  fatal  rapidity  of  hemorrhage;  immediate  control  by  ligating  external 
carotid;  exposure  of  cysts;  contents  of  hemorrhagic  cysts;  correlation  of 
clinical  with  operative  findings;  occurrence  of  fat  embolism;  management  of 
fracture  of  humerus. 


HISTORY 

The  patient  is  a  married  woman,  aged  fifty-two  years.  Her 
family  history  is  negative  as  to  carcinoma.  One  son  died  of 
pulmonary  tuberculosis  at  the  age  of  twenty-four  years.  He  was 
sick  for  only  two  months.  Her  menstrual  and  past  histories 
have  no  bearing  on  her  present  trouble. 

On  August  28,  1914,  while  crossing  a  railroad  track  in  an 
automobile,  the  machine  was  struck  by  a  locomotive,  just  as  it 
had  nearly  cleared  the  track.  The  patient  was  sitting  in  the 
rear  seat,  directly  in  the  path  of  the  locomotive.  She  was  thrown 
out  of  the  automobile  and  at  some  distance  from  it,  but  does  not 
know  exactly  how  far  nor  in  what  way  she  landed.  The  patient 
thinks  she  must  have  been  struck  on  the  head  by  the  locomotive, 
since  she  has  no  remembrance  of  the  impending  accident  nor  of 
being  thrown.  On  her  arrival  at  Mercy  Hospital  (not  on  Dr. 
Murphy's  service)  two  hours  after  the  accident  she  was  delirious 
and  talkative,  but  oblivious  to  her  surroundings. 

On  examination  it  was  found  that  she  had  sustained  a  com- 
pound fracture  of  the  left  humerus  just  above  the  elbow-joint. 
The  humerus  was  protruding  through  the  skin  for  a  distance  of 
about  two  inches  (Fig.  169).  She  could  move  the  left  arm  at  the 
shoulder,  and  could  also  move  the  fingers  of  the  left  hand.     The 
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radial  pulse  in  each  wrist  was;  equal  and  synchronous.  There 
were  three  scalp  wounds.  One  was  located  in  the  left  temporal 
region,  back  of  the  ear,  and  extended  clear  down  to  the  bone. 
There  was  another,  two  inches  long,  over  the  occiput,  and  a 
third,  about  one  inch  long,  on  the  back  of  the  head,  somewhat  to 
the  right  of  the  median  line.  The  pupils  were  equal  and  reacted 
promptly  to  light.  There  was  no  hemorrhage  from  the  ear,  nose, 
or  mouth,  and  no  ecchymosis  visible  either  in  the  orbit  or  else- 
where. Nevertheless,  a  presmnptive  diagnosis  of  basal  skull 
fracture  was  made. 

The  wound  of  the  left  arm  (compound  fracture)  was  swabbed 
out  with  iodin  and  the  elbow  was  supported  upon  an  angular  splint. 
The  scalp  wounds,  too,  were  swabbed  out  with  tincture  of  iodin, 
and  a  dry  gauze  dressing  was  applied.  Adhesive  plaster  was  used 
to  bring  together  the  edges  of  the  scalp  wound. 

The  patient  was  delirious  for  three  days  after  the  accident, 
moaning  considerably,  apparently  from  pain.  She  was  catheter- 
ized  the  day  after  the  accident.  The  urine  contained  no  blood. 
The  bowels  moved  normally,  and  the  stools  contained  no  blood. 
On  the  day  after  the  accident  the  patient  had  at  times  slight 
twitching  of  the  muscles  of  the  face  and  of  the  right  arm.  At  lo 
A.  M.  on  September  7,  19 14,  ten  days  after  the  accident,  the 
patient  had  an  attack  resembling  petit  mal.  She  experienced  a 
sense  of  pressure  on  top  of  the  head  and  lost  consciousness  for  a 
few  seconds.  There  was  a  marked  twitching  of  the  right  arm 
and  of  the  muscles  of  the  face,  especially  on  the  right  side. 

Since  the  initial  attack  similar  ones  have  occurred  several 
times,  both  by  night  and  by  day.  Their  duration  varies  from 
five  to  twenty  minutes;  and  the  interval  between  them  varies 
from  twenty  minutes  to  forty-eight  hours.  The  patient  always 
has  a  subjective  prodrome  of  some  sort — a  sense  of  weakness,  a 
sense  of  pressure  over  the  head,  or  pain  on  the  left  side  of  the  head. 

Examination  of  the  eyes  by  Dr.  Tivnen,  on  September  20, 
1 914,  showed  no  evidence  of  choked  disk  in  either  eye.  The 
patient  is  slightly  deaf  in  the  left  ear  to  the  watch  test.  She 
thinks  she  heard  well  before  the  accident.  She  has  no  nystagmus 
and  she  has  not  complained  of  attacks  of  dizziness  at  any  time. 


Fig.  169. — Compound  fracture  of  the  lower  end  of  the  left  humerus  involvmg 
the  joint.  Note  the  extensive  shadow  thrown  by  the  newly  formed  osseous  tissue 
about  the  joint.  Note  that  Dr.  Murphy's  conservative  treatment  has  thus  far 
prevented  the  development  of  any  osteomyelitis  in  this  compound  fracture  (See 
p.  615). 
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COMMENTS  AND  OPERATION 

Dr.  Murphy  (September  28,  1914) :  The  patient  comes  under 
my  treatment  one  month  after  the  accident.  Dr.  Mix  has  gone 
over  this  patient,  and  I  shall  ask  him  to  give  you  the  results  of 
his  examination. 

Dr.  Mix:  The  patient  was  struck  on  the  head  at  the  time 
that  the  automobile  was  hit  by  the  locomotive.  She  suffered 
three  very  severe  scalp  wounds,  which  are  described  in  the 
intern's  history,  just  read.  The  largest  of  these  wounds,  the  one 
which  is  doubtless  responsible  for  her  present  symptoms,  was 
over  the  lower  left  side  of  the  head.  Its  location  is  indicated  by 
the  present  scar. 

She  was  admitted  to  the  hospital  about  12.15  ^^  the  morning 
of  August  28, 1914.  At  the  time  of  her  admission  she  was  in  deep 
shock  and  was  vomiting.  The  vomiting  continued  during  the 
rest  of  the  night,  and  the  vomitus  consisted  of  mucus  and  bile. 
She  was  partially  unconscious,  according  to  the  nurse,  during 
almost  all  the  night;  at  least,  she  was  in  a  condition  of  marked 
stupor,  although  it  was  possible  to  arouse  her  somewhat.  Her 
systolic  blood-pressure  was  taken  and  was  found  to  be  only  115 
mm.  There  was  no  dilatation  of  the  pupils.  In  other  words, 
the  usual  signs  of  epidural  hemorrhage,  namely,  dilatation  of  the 
pupils  and  high  blood-pressure  due  to  increased  intracranial 
pressure,  were  missing,  although  vomiting  was  present. 

With  an  increase  in  intracranial  pressure  one  expects  a  cor- 
responding increase  in  blood-pressure  unless  there  be  some  con- 
comitant reason  for  the  reduction  of  the  latter.  A  high  blood- 
pressure,  in  fact,  is  commonly  caused  by  only  three  patho- 
logic conditions.  It  is  well  to  know  what  these  conditions  are. 
The  first  is  nephritis,  particularly  the  contracted  kidney  of  chronic 
nephritis.  The  second  condition  is  arteriosclerosis,  located 
chiefly  in  the  large  arteries  of  the  trunk,  especially  in  the  mes- 
enteric and  renal  arteries,  for  arteriosclerosis  of  the  small  arteries 
of  the  extremities  alone  does  not  raise  the  blood-pressure  ap- 
preciably.    The  third  condition  is  increased  intracranial  pressure 
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from  any  source  whatever,  whether  an  accumulation  of  blood, 
an  accumulation  of  cerebrospinal  fluid,  or  a  neoplasm. 

One  would  have  expected  this  woman  to  have  had  increased 
intracranial  pressure  on  entering  the  hospital,  provided  that  at  the 
time  of  the  accident  she  had  acquired  a  subdural  hemorrhage 
or  a  laceration  of  the  middle  meningeal  artery,  or  of  one  of  its 
branches,  with  an  epidural  hemorrhage.  Yet  her  blood-pressure 
was  only  115  mm.  on  admission  to  hospital.  Must  we,  there- 
fore, because  of  this  low  blood-pressure,  rule  out  the  possibility 
of  an  intracranial  hemorrhage  in  her  case? 

It  is  perhaps  possible  that  there  may  have  been  enough  shock 
caused  by  the  accident  and  enough  hemorrhage  from  the  com- 
pound fracture  of  the  elbow  to  counteract  or  to  neutralize  for 
a  time  the  tendency  toward  a  high  blood-pressure,  even  in  the 
presence  of  an  accompanying  intracranial  hemorrhage.  The 
effect  on  the  symptoms  of  a  compound  fracture  of  the  left  humerus 
occurring  simultaneously  with  an  injury  to  the  brain  is  something 
difficult  to  calculate  on  d  priori  grounds.  A  cerebral  injury,  pro- 
vided there  was  an  escape  of  blood  in  some  amount,  would  tend 
to  increase  the  blood-pressure  and  diminish  the  pulse-rate.  A 
fracture  of  the  left  humerus  would  tend  to  diminish  the  blood- 
pressure  and  to  increase  the  pulse-rate.  It  is,  perhaps,  possible 
that  the  contrary  effects  of  these  two  lesions  may  have  neutral- 
ized each  other,  so  that  the  present  symptomatology  departs 
from  the  usual  and  customary. 

The  pulse-rate  has  not  been  such  as  one  would  expect  to  find 
with  increased  intracranial  pressure  from  hemorrhage.  In- 
creased intracranial  pressure  slows  the  pulse  and  causes  a  brady- 
cardia; but  this  patient's  pulse  has  increased  in  rate.  On  ad- 
mission, the  rate  was  92;  at  2  a.  m.,  92;  at  4  a.  m.,  96;  at  6  A.  m., 
100;  at  8  A.  M.,  no;  at  10  a.  m.,  120;  at  12  m.,  120;  at  2  p.  m. 
on  August  28  it  was  1 20.  Instead  of  showing  the  usual  signs  of 
increased  intracranial  pressure  from  hemorrhage,  namely,  in- 
crease of  the  blood-pressure,  slowing  of  the  pulse-rate,  and  dilated 
pupils,  she  had  none  of  these  signs.  She  had  only  the  vomiting, 
which  is  associated  frequently  with  shock  also,  and  which,  there- 


TRAUMATIC  EPILEPSY  62 1 

fore,  could  be  construed  as  being  due  either  to  a  lesion  of  the  brain 
itself  or  to  "surgical  shock." 

Early  the  morning  after  the  accident,  about  8  o'clock,  that  is, 
about  eight  hours  after  the  patient's  admission  to  hospital, 
and  not  more  than  ten  hours  after  the  accident,  the  nurse  re- 
corded an  exceptionally  important  observation,  that  is,  a  twitch- 
ing of  the  muscles  of  the  right  side  of  the  face  and  of  the  right 
arm.  I  talked  to  the  nurse  about  this  record  myself,  and  she 
was  positive  that  the  twitching  was  confined  to  the  right  side  of 
the  face  and  the  right  arm.  Such  locaUzed  convulsive  movements 
indicate  an  irritative  lesion  involving  the  left  precentral  con- 
volution, where  the  centers  for  the  right  side  of  the  face  and 
for  the  right  arm  are  located.  This  cortical  area  corresponds 
with  the  position  of  the  scalp  wound  which  the  patient  had  on  the 
left  side  of  the  head. 

Such  localized  convulsive  movements,  when  not  associated 
with  loss  of  consciousness,  constitute  Jacksonian  epilepsy.  In 
this  case  the  epilepsy  was  not  truly  Jacksonian  in  the  sense  that 
the  patient,  in  a  state  of  complete  consciousness,  could  con- 
template the  seizure  and  describe  it  accurately  to  me  subsequently; 
but  it  was  Jacksonian  in  the  sense  that  it  was  a  localized  convul- 
sion, a  characteristic  feature  of  focal  lesions. 

It  is  probable  that  the  clouding  of  consciousness  was  gradusdly 
increasing  at  eight  o'clock  in  the  morning,  about  the  time  that 
this  Jacksonian  attack  appeared,  for  the  patient  subsequently 
passed  into  a  condition  of  marked  stupor,  according  to  the  nurse's 
report.  These  two  manifestations,  namely,  the  presence  of  the 
Jacksonian  seizure,  together  with  the  coma  deepening  some  hours 
after  the  original  injury,  are  the  most  important  facts  which  the 
history  of  this  case  brings  to  our  consideration.  The  Jacksonian 
attack  gives  us  as  the  localization  of  the  brain  lesion  the  cortical 
center  for  the  right  arm  and  the  right  side  of  the  face,  that  is,  the 
left  precentral  gyrus.  The  increasing  loss  of  consciousness 
suggests  the  etiology,  namely,  a  subdural  hemorrhage  due  to 
gradual  oozing  from  one  or  more  branches  of  the  middle  menin- 
geal artery. 

When  the  middle  meningeal  artery  is  lacerated  by  an  injury, 
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consciousness  is  not  immediately  lost.  It  is  usually  gradually 
interfered  with.  There  is  a  varying  period  of  time  during  which 
consciousness  persists  until  the  accumulation  of  the  blood  poured 
from  the  artery  is  extensive  enough  to  cause  sufficient  pres- 
sure upon  the  brain  to  destroy  consciousness.  In  middle  menin- 
geal hemorrhage  due  to  trauma  we  find,  as  a  rule,  that  conscious- 
ness is  at  first  present,  but  that  after  a  shorter  or  longer  period 
of  time,  depending  upon  the  rapidity  of  hemorrhage  and  of  com- 
pression of  the  brain,  loss  of  consciousness  supervenes.  This 
patient  lost  consciousness  during  the  morning  of  August  28. 
She  was  moaning  when  brought  to  hospital  at  12.15  a.  m.; 
but  by  the  following  morning  she  was  in  a  condition  of  mild 
stupor. 

She  remained  in  this  state,  according  to  the  nurse,  for  a 
period  of  about  two  days,  vomiting  constantly  during  the  day 
after  the  accident.  It  is  stated  on  the  nurse's  record  sheet  that 
the  patient  vomited  five  ounces  of  fluid  at  10  A.  M.,  three  ounces 
at  II  A.  M.,  at  3  p.  M.,  and  again  at  8.30  p.  M,  The  note  is  made 
that  she  was  apparently  dozing  at  noontime,  and  seemed  to  be 
sleeping  at  8  p.  M.  I  find,  however,  on  questioning  the  nurse,  that 
this  was  not  a  normal  sleep,  but  rather  a  mild  degree  of  stupor. 

There  was  another  important  symptom  noted  which  is  fre- 
quently present  in  cerebral  injuries,  namely,  suppression  of  urine. 
The  patient  passed  no  urine  on  the  day  after  the  injury,  and  "had 
to  be  catheterized  "  on  the  morning  of  the  twenty-ninth.  At  this 
time  920  c.c.  were  removed.  Again,  the  same  evening,  at  6 
P.  M.,  she  was  catheterized,  and  450  c.c.  of  urine  were  removed. 

On  August  29  the  patient's  pulse-rate  began  to  fall.  That 
the  previous  rapid  pulse-rate  was  probably  due  to  shock  is  indi- 
cated by  the  fact  that,  as  the  shock  passed  away,  the  pulse-rate 
fell  to  100  at  3  A.  M.  on  the  twenty-ninth;  90  at  noon;  94  at 
3.35  p.  M.;  88  at  6  p.  m.,  and  84  at  9  p.  m.  This  fall  in  the  pulse- 
rate,  to  my  mind,  is  best  explained  as  due  to  a  gradual  subsidence 
of  the  condition  of  shock  rather  than  to  an  increase  of  intra- 
cranial pressure  from  continued  intracranial  hemorrhage. 

There  is  a  note  that  the  patient  spat  up  a  little  bloody  mucus 
at  noon  on  August  29,  thirty-six  hours  after  the  accident.     Since 
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I  did  not  see  the  patient  at  the  time,  I  am  unable  to  state  the 
source  of  this  bloody  sputum,  and  the  nurse  is  unable  to  give  us 
any  definite  information  on  this  point.  Whether  the  blood  came 
from  the  pharynx  or  from  the  lungs  we  do  not  know;  and,  so  far 
as  I  am  aware,  this  is  the  only  time  that  she  spat  up  any  blood. 
Examination  of  the  chest  showed  no  abnormality. 

On  August  30  the  sphincter  of  the  bladder  began  again  to 
functionate  normally.  The  bowels,  which  had  moved  only  on 
the  first  day  after  the  accident  by  using  an  enema,  began  moving 
normally  August  31,  two  days  later,  apparently  of  their  own 
accord.  On  this  third  day  of  the  illness  the  pulse-rate  remained 
low,  but  did  not,  however,  for  some  days  pass  below  80. 

Since  the  original  attack  described  in  the  intern's  history, 
several  spasmodic  seizures  confined  to  the  right  arm  and  the  right 
side  of  the  face  have  been  noticed.  Dr.  Kelly,  who  has  observed 
the  patient  very  closely  in  these  attacks,  made  an  observa- 
tion which  to  me  was  unique.  He  found  an  area  on  the  left  side 
of  the  scalp,  by  pressing  upon  which  he  could  change  the  location 
of  the  convulsive  twitchings  from  the  right  arm  to  the  right  side 
of  the  face.  On  relaxing  the  pressure  the  face  ceased  twitching 
and  the  arm  began  to  jerk  again.  During  one  convulsion  he 
brought  about  this  change  six  times,  the  patient  being  totally 
unconscious  all  the  time.  This  observation,  repeatedly  verified, 
points  very  definitely  to  an  intracranial  lesion  in  the  immediate 
vicinity  of  the  injury  to  the  scalp. 

I  feel  justified  in  concluding  that  at  the  time  of  the  auto- 
mobile accident  there  was  a  laceration  of  some  of  the  smaller 
branches  of  the  middle  meningeal  artery  on  the  left  side  of  the 
skull,  and  that  an  epidural  or  subdural  hemorrhage  occurred 
over  the  centers  for  the  arm  and  face,  thus  affecting  the  motor 
functions  of  the  right  half  of  the  body.  I  believe  the  reason  that 
the  patient  did  not  immediately  become  completely  unconscious 
was  that  there  was  at  first  not  a  sufficient  accmnulation  of  blood 
to  produce  complete  coma  from  pressure;  but  as  the  blood  con- 
tinued to  ooze  out  the  intracranial  pressure  gradually  increased 
imtil  the  patient  finally  passed  into  a  profoimd  stupor. 

The  diagnosis  in  this  case  is  still  further  complicated  by  the 
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husband's  statement  that  twenty  years  ago  the  patient,  while 
giving  birth  to  a  child,  had  a  convulsion.  We  do  not  know 
whether  or  not  that  convulsion  was  eclamptic.  Probably  it  was 
not,  because,  during  her  girlhood  and  before  marriage,  she  had 
been  a  sufferer  from  convulsions.  The  question  which  con- 
fronts us  at  the  present  time  is  whether  these  old  convulsions 
have  anything  to  do  with  the  present  Jacksonian  epilepsy.  My 
opinion  is  that  the  two  conditions  are  distinct,  and  that  the  in- 
jury which  she  suffered  recently  led  to  a  subdural  or  epidural 
hemorrhage,  with  the  corresponding  localized  cortical  pressure 
disturbances. 

When  the  skull  is  opened  now,  I  do  not  believe  that  any  large 
clot  will  be  found.  SulB&cient  time  has  already  elapsed  for  the 
absorption  of  any  clot  which  previously  had  formed.  There 
has  been  time  enough  for  the  dura  to  become  much  thickened  by 
organization  of  the  clot.  Probably  it  will  be  foimd  to  be  much 
thicker  than  normal. 

After  these  hemorrhages  the  hemorrhagic  areas  usually  clear 
up  fairly  well,  and  luiless  an  operation  is  done  very  soon  after 
the  injury,  the  only  thing  found  subsequently  is  a  thickening, 
sometimes  of  very  considerable  degree,  even  to  more  than  twice 
the  ordinary  thickness  of  the  dura.  Although  a  serous  or  a  hem- 
orrhagic cyst  may  form  following  such  a  hematoma,  our  experi- 
ence is  that  it  seldom  does. 

The  scalp  injuries,  now  that  the  head  has  been  shaved,  show 
perfectly  clearly.  This  injury  here,  I  believe,  caused  the  present 
syndrome  [indicating  the  scar  on  the  left  side  of  the  head],  parti- 
cularly the  Jacksonian  seizures. 

Dr.  Murphy:  Dr.  Mix  has  mentioned  the  fact  that  the  pa- 
tient had  some  convulsions  previously.  This  is  one  of  a 
number  of  factors  which  complicates  the  diagnosis  of  the  case. 
Diagnosis,  I  believe,  is  the  most  important  and  the  most  difficult 
part  of  the  surgery  of  skull  injuries.  You  can  see  how  relatively 
simple  our  task  would  be  in  this  case  if  we  were  only  perfectly 
certain  in  advance  of  exactly  what  is  the  matter  with  the  patient. 
This  statement  holds  not  only  for  injuries  of  the  skull,  but 
just  as  well,  or  even  better,  for  injuries  of  the  abdomen.     In 
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general,  the  most  difficult  task  in  emergency  surgery,  I  believe,  is 
the  making  of  correct  and  early  diagnoses.  It  is  a  great  help  to 
us  to  have  Dr.  Mix's  clear-cut  analysis  of  the  case. 

Dr.  Mix  has  stated  that  the  possibility  of  a  fracture  of  the 
base  of  the  skull  was  considered  on  the  patient's  admission  to 
hospital,  but  was  ruled  out  clinically  because  of  the  absence 
of  the  essential  symptoms  of  a  fracture  of  the  base.  The  es- 
sential symptoms  of  a  basal  fracture  are  bleeding  from  the  ear, 
mouth,  or  nose,  ecchymosis  behind  the  ear  (Battle's  sign),  be- 
neath the  conjunctiva,  and  in  the  orbital  region.  Lastly,  and 
very  suggestive  in  the  diagnosis,  is  a  marked  lowering  of  the 
pulse-rate.  The  pulse  may  slow  down  to  50,  40,  or  even  as  low 
as  32  beats  a  minute.  I  remember  the  case  of  a  fireman  who 
fell  from  a  ladder  quite  a  distance  and  struck  on  his  head,  pro- 
ducing a  basal  skull  fracture.  For  three  weeks  his  pulse-rate  was 
as  low  as  32. 

Here  is  the  scar  beneath  which  we  expect  to  find  the  pathology 
[indicating].  It  is  possible  that  a  previous  epilepsy  is  influenc- 
ing the  present  train  of  symptoms.  It  is  certainly  somewhat 
unusual  for  convulsions  to  occur  at  this  early  date  after 
the  injury.  Convulsions  following  skull  injuries  occur  usually 
either  immediately  after  the  accident,  that  is,  within  the  first  few 
hours,  or  they  do  not  come  on  for  months  or  even  years.  When 
they  occur  within  the  first  few  hours,  they  may  either  continue 
and  increase  until  the  patient  dies,  or  they  may  gradually  di- 
minish and  disappear.  On  the  other  hand,  when  they  do  not 
occur  for  months  or  even  years  after  the  injury,  they  may  sub- 
sequently become  very  frequent,  and  the  epilepsy  ultimately 
terminate  fatally.  Many  of  you  may  remember  the  very  able 
paper  on  this  subject  by  the  late  Dudley  Allen,  of  Cleveland. 
He  reported  a  number  of  these  cases  and  called  particular  atten- 
tion to  their  course. 

Remember  that  the  early  symptoms  of  intracranial  hemor- 
rhage are  often  irritative  and  the  later  symptoms  paralytic.  Not 
infrequently  as  a  hemorrhage  begins  the  patient  develops  spasms 
or  convulsions,  and  as  it  continues  and  the  important  motor 
centers  are  compressed  to  the  point  of  ischemia,  paralysis  ensues. 
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According  to  my  experience,  irritative  symptoms  are  more  fre- 
quent with  subdural  and  cortical  hemorrhages,  and  less  frequent 
with  extradural  and  subcortical  hemorrhages.  Careful  hemos- 
tasis  is  very  essential  after  intracranial  operations,  because  if 
a  subdural  hemorrhage  take  place  imder  the  osteoplastic  flap, 
the  patient  may  have  one  or  several  convulsions  as  it  develops, 
and  sometimes  these  convulsions  may  continue,  become  almost 
consecutive,  and  go  on  to  a  fatal  termination.  Never  allow  blood 
to  accmnulate  beneath  an  osteoplastic  flap!  Always  drain — at 
least  for  twenty-four  hours — ^unless  hemostasis  be  complete! 

I  am  plotting  out  the  Rolandic  fissure  on  the  surface  of  the 
scalp  to  serve  as  an  additional  landmark  for  the  flap.  Here  is 
the  occipital  protuberance  behind,  and  here  the  glabella  before. 
I  determine  the  point  half-way  between  the  two,  and  then 
come  a  centimeter  or  a  centimeter  and  a  half  forward.  Now  I  am 
marking  a  line  downward  and  backward,  at  an  angle  of  about  60 
degrees  with  the  midline  of  the  head.  This  constitutes  approxi- 
mately the  line  of  the  Rolandic  fissure  (Fig.  170).  In  operations 
upon  the  skull,  I  no  longer,  as  a  rule,  pay  any  great  attention  to 
exact  cranial  topography.  In  the  days  of  the  trephine,  when  our 
openings  were  very  small,  accurate  cranial  topographic  deter- 
minations were  necessary,  but  now  that  we  are  using  the  large 
osteoplastic  flap  exclusively,  we  seldom  have  difiiculty  in  arriving 
at  the  cortical  focus  which  we  are  seeking.  Furthermore,  I 
believe  that  the  trained  eye  of  the  surgeon  who  is  constantly 
doing  intracranial  work  becomes  as  accurate  for  all  practical 
purposes  as  any  craniometer  on  the  market. 

I  am  making  the  osteoplastic  flap  about  the  depressed  fracture 
as  a  center.  The  bleeding  from  this  flap  as  I  turn  it  up  is  very 
slight,  because,  evidently,  the  blood-supply  is  interfered  with  by 
the  cicatricial  tissue  beneath.  .  .  .  We  are  now  down  to 
the  bone.  We  have  about  four  electrically  propelled  instruments 
which  we  have  used  at  different  times  for  cutting  through  the 
cranium.  When  they  work,  they  work  well,  but  none  of  them 
works  every  time  without  fail.  They  all  require  constant  and 
expert  attention,  and  a  second  one  must  always  be  kept  in  reserve. 
We  never  start  a  cranial  operation  without  having  at  least  two 
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of  them  sterilized  and  ready.  The  instrument  which  we  have 
used  most  for  many  years  was  invented  by  Dr.  Neff,  my  former 
associate.  Of  all  that  we  have  tried,  it  has  given  us  the  most 
satisfaction.  We  have  recently  secured  a  very  expensive  imported 
French  instrument,  but  I  did  not  have  the  courage  to  try  it  to- 


Fig.  170. — ^The  location  of  hematomas  of  middle  meningeal  origin:  i,  Fronto- 
temporal  hematoma,  arising  from  the  anterior  branch  of  the  middle  meningeal;  2, 
temporoparietal  hematoma,  arising  from  either  anterior  or  posterior  branch  or  the 
main  trunk;  3,  parieto-occipital  hematoma,  arising  from  the  posterior  branch.  The 
obUque  line  indicates  the  craniometric  guide  to  the  Rolandic  fissure,  as  plotted  by 
Dr.  Murphy.  Note  the  relative  freedom  of  the  leg  center,  which  lies  near  the  top  of 
the  central  (Rolandic)  area,  from  involvement  in  the  hematoma,  especially  primary 
involvement. 

day.  I  must  try  it  first  on  the  cadaver,  and  then,  before  using 
it  on  a  skull,  I  shall  also  try  it  in  a  resection  of  the  tibia  or  in 
removing  pieces  of  bone  for  transplantation. 

This  is  Dr.  NefiF's  trephine,  with  Dr.  Zapffe's  saws,  which  I  am 
using  now.     To-day  it  seems  to  be  working  very  well.     .     .     . 


628  CLINICS   OF  JOHN  B.   MURPHY 

We  have  outlined  the  osteoplastic  flap,  and  it  still  remains  to  be 
broken  through  at  the  base.  I  use  the  small  artist's  chisel  to 
nick  it  here  before  prying  it  up.  .  .  .  There  is  the  middle 
meningeal  artery  bleeding  now  that  I  have  broken  back  the  flap. 
You  can  now  see  what  happens  when  a  traiuna  in  this  portion  of 
the  skull  ruptures  the  middle  meningeal  artery.  The  artery 
bleeds  most  frequently,  just  as  here,  at  the  spot  where  it  enters 
the  bone.  This  is  where  it  is  most  often  ruptured.  When  rup- 
tured during  its  course  through  the  bone,  or  at  the  point  where  it 
leaves  the  bone,  the  ensuing  hemorrhage  is  usually  epidural. 
When,  however,  the  rupture  occurs  where  the  branches  of  the 
artery  run  within  the  dura,  the  ensuing  hemorrhage  may  be 
either  epidural  or  subdural.  Sometimes  the  artery  is  ruptured 
where  it  comes  through  the  foramen  spinosmn.  Such  a  hemor- 
rhage is  usually  very  severe  and  extremely  difficult,  in  fact, 
practically  impossible,  to  reach  locally. 

Remember  that  not  only  may  the  artery  be  ruptured,  but 
also  the  two  venae  comites.  Also,  the  accompanying  veins  may 
be  ruptured  without  the  artery  itself  suffering  damage.  The 
arterial  lesion,  however,  is  the  more  frequent.  Remember,  too, 
that  the  craniiun  need  not  be  fractured  in  order  to  produce  a 
rupture  of  the  meningeal  artery.  There  have  been  a  number  of 
cases  reported  where  this  rupture  has  taken  place  without  frac- 
ture of  the  cranimn  itself.  The  rupture  of  the  vessels  does  not 
always  take  place  on  the  side  of  the  trauma,  but  sometimes 
occurs  on  the  opposite  side  of  the  skull  by  conirecoup.  Cases 
have  been  reported  in  which  a  rupture  of  the  meningeal  artery 
has  occurred  on  both  sides  of  the  skull — on  one  side  by  direct 
injury  and  on  the  opposite  side  by  contrecoup. 

You  can  readily  see  how  short  a  time  it  would  require  for  the 
hemorrhage  from  that  small  artery  to  produce  great  intracranial 
pressure  if  the  blood  had  no  exit  to  the  outside  of  the  skull.  This 
is  the  curved  needle  of  von  Eiselsberg  which  I  am  using  to  pass 
aroimd  the  artery  previous  to  ligation.  I  am  passing  it  through 
the  dura  clear  to  the  brain,  just  back  of  the  site  of  rupture,  and 
entirely  around  the  artery.  Do  not  try  to  grasp  such  a  bleeding 
meningeal   artery  with   the   forceps.     Merely  pass   a   ligature 
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around  it  on  a  needle,  and  then  tie  it  from  beneath,  including  the 
dura  in  the  grasp  of  the  ligature.  Now  the  ligature  is  ready  to 
tie.  You  see  that  the  vessel  is  still  bleeding  as  I  start  drawing 
the  knot  together.  Now  the  knot  is  firm  and  the  bleeding  has 
stopped.  That  is  the  way  I  tie  it.  If  you  try  to  catch  it  with 
the  forceps  first,  you  will  have  to  tie  it,  and  retie  it,  again  and 
again,  because  the  ligature  fails  to  reach  the  seat  of  the  hem- 
orrhage or  slips  off  almost  at  once. 

Let  me  cite  a  case  just  to  show  how  rapidly  such  a  hemorrhage 
may  produce  a  cerebral  compression  which  is  fatal.  A  young 
polo  player  was  struck  upon  the  side  of  the  head  by  the  ball.  The 
blow  knocked  him  off  his  horse.  He  was  unconscious  only  mo- 
mentarily; then  he  regained  consciousness  and  asked  that  the 
game  be  continued  and  tried  to  remount  his  horse,  but  his 
friends  persuaded  him  not  to  do  so.  They  took  him  home,  he 
went  to  his  room  and  to  bed.  There  his  friends  left  him  for  a 
few  minutes,  and  on  returning  found  him  again  unconscious. 
He  was  taken  immediately  to  the  hospital  and  operated  upon  soon 
afterward.  The  rapid  onset  of  the  second  period  of  coma  was  a 
grave  prognostic  symptom.  An  enormous  clot  was  found  and 
evacuated,  the  hemorrhage  was  located  and  stopped,  but  the 
patient  became  worse  and  died.  Why  ?  Because  the  pressure  of 
this  enormous  hematoma  had  shut  off  the  blood-supply  to  the 
brain  for  so  long  a  time  that  the  cerebral  cells  were  unable  to 
recuperate  from  the  prolonged  ischemia.  Remember  that 
complete  ischemia  of  the  brain  when  of  longer  duration  than 
twelve  minutes  is  invariably  fatal,  and  that  partial  ischemia 
when  prolonged  is  always  a  serious  matter.  Could  the  unfortu- 
nate outcome  in  this  young  man's  case  have  been  prevented? 
If  so,  how?  The  patient  could  have  been  saved,  I  believe,  if 
there  were  an  immediately  available,  simple,  and  well-recognized 
treatment  for  these  sudden  and  severe  meningeal  hemorrhages; 
and  there  is.  The  patient  had  to  wait  three  hours  after  the 
accident  before  the  surgeon  started  to  operate  upon  his  cranium. 
That  is  shorter  than  the  average  length  of  time  which  it  takes  such 
a  case  to  reach  the  hospital,  have  a  surgeon  called,  a  diagnosis 
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made,  and  the  patient  and  the  operator  prepared  for  the  surgical 
procedure. 

For  fifteen  years  I  have  advocated  and  taught  the  following 
method,  which  I  think  should  have  general  recognition  in  the 
literature  and  become  a  standard  practice.  If  this  method 
were  followed,  it  would  take  not  over  five  or  ten  minutes  for  the 
surgeon  to  stop  the  hemorrhage  when  he  has  made  the  diagnosis. 
There  is  no  occasion  to  wait  three  hours  until  the  brain  has 
become  compressed  to  the  point  of  fatal  ischemia.  All  one  has  to 
do  is  to  remember  the  anatomy  of  the  bleeding  artery.  From 
what  trunk  does  the  middle  meningeal  come?  It  is  a  division 
of  the  internal  maxillary  artery.  The  internal  maxillary  in  turn 
arises  from  the  external  carotid.  The  middle  meningeal,  after 
it  springs  from  the  internal  maxillary,  passes  upward  through  the 
foramen  spinosum  into  the  skull.  Therefore,  all  that  one  needs 
in  the  management  of  such  a  hemorrhage,  that  is,  all  that  is  necessary 
for  its  prompt  control,  is  to  locate  and  tie  the  external  carotid  artery, 
which  supplies  the  bleeding  middle  meningeal. 

The  patient  is  unconscious — ^you  need  no  anesthetic.  Wipe  a 
little  iodin  on  the  skin,  burn  off  your  instruments  with  alcohol, 
and  then  use  them  by  the  "no-hand-contact"  method.  Cut 
through  the  skin,  expose  the  external  carotid  at  the  cornu  of  the 
hyoid  bone,  and  just  below  the  point  where  the  digastric 
muscle  crosses  it,  and  tie  it.  You  can  do  it  in  the  barn,  you  can 
do  it  in  the  open,  you  can  do  it  wherever  you  first  see  the  patient, 
if  you  have  your  pocket-set  with  you.  The  ligation  of  the  ex- 
ternal carotid  is  not  a  serious  proposition.  The  ligation  of  the 
internal  carotid  is  serious,  because  this  vessel  supplies  most  of  the 
arterial  blood  to  the  brain;  but  the  regions  supplied  by  the  exter- 
nal carotid  all  have  ample  collateral  circulation  or  consist  of  tissues 
which  do  not  suffer  severely  from  partial  ischemia.  The  middle 
meningeal  artery,  however,  is  an  end  artery,  and  when  its  direct 
source  of  supply  is  shut  off,  it  does  not  bleed  from  a  collateral 
supply. 

We  have  stopped  the  hemorrhage  and  are  now  examining  the 
dura.    As  I  look  at  it,  I  find  it  markedly  thickened.     Normally, 


TRAUMATIC  EPILEPSY  63 1 

one  can  of  ten  see  the  brain  faintly  through  the  dura;  but  I  can- 
not see  the  convolutions  through  this  dura.  Neither  can  I  see  any 
dark  blood  beneath  it  shining  through.  .  .  .  We  have  not 
seen  any  evidence  of  skull  fracture  yet  at  this  site — no  linear 
cleft  still  open,  and  no  linear  callus.  I  am  turning  back  a  dural 
flap  which  is  pedicled  in  the  opposite  direction  from  the  pedicle 
of  my  osteoplastic  flap.  Therefore,  the  two  flaps  will  overlap 
when  I  close  the  wound  and  protect  the  brain  better  against 
subsequent  danger  of  prolapse  than  superposed  flaps  will.  Note 
as  I  turn  the  dura  back  how  thick  and  opaque  it  is. 

I  have  stripped  back  the  dura  and  the  underlying  pathology 
is  now  in  sight.  We  have  here  two  cysts,  probably  of  hemor- 
rhagic origin,  lam  letting  the  fluid  out  of  one.  It  is  clear  serous 
fluid.  Now  you  can  see  the  cyst  sinking  in  as  I  evacuate  it. 
.     .     .     I  am  treating  the  second  cyst  similarly. 

Visiting  Doctor:  Why  do  you  say  these  are  hemorrhagic 
cysts?    The  fluid  which  comes  out  look^  perfectly  clear. 

Dr.  Murphy:  I  have  not  only  the  history  of  this  case  to  go 
on,  but  of  many  similar  cases.  Sometimes  you  find  a  cyst  with 
blood  still  in  it,  and  another  cyst  with  only  blood-tinged  serum; 
sometimes  a  cyst  with  blood-tinged  serum  and  another  cyst  con- 
taining only  clear  fluid  will  have  the  blood-pigment  on  its  wall. 
There  seems  to  be  a  marked  tendency  in  the  case  of  hemorrhage 
for  the  hemoglobin  to  become  absorbed,  precipitated,  or  deposited, 
before  the  serum  is.  This  is  true  of  hemorrhage  not  only  in  the 
brain,  but  also  in  the  spinal  cord.  Why  hemorrhagic  cysts  have 
all  the  hemoglobin  absorbed  finally  and  nothing  left  in  them  but 
the  senun  I  do  not  know;  but  this  is,  I  beheve,  clinically  a  well- 
established  observation,  and  it  is  for  the  pathologist  to  explain 
why  it  occurs.  In  this  second  cyst  the  fluid  seems  to  be  slightly 
blood- tinged  still.  .  .  .  The  cysts  are  now  both  collapsed 
and  their  Imnina  obliterated.  I  am  sewing  the  dura  back  into 
position,  using  just  a  few  tacking  sutures.  The  hemorrhage  is 
now  all  stopped.  I  am  replacing  the  osteoplastic  flap  and  am 
suturing  the  skin.  We  shall  dress  this  case  just  as  we  dress  a  case 
after  decompression.  I  am  placing  no  drain  beneath  the  dura, 
because  I  have  effected  complete  hemostasis  there. 
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It  is  interesting  to  see  how  rapidly  the  absorption  of  the  hemo- 
globin may  take  place  in  such  cysts.  Remember  that  it  is  only  a 
month  to-day  since  the  patient's  injury  occurred,  and  already  the 
hemoglobin  has  been  completely  absorbed  from  one  cyst,  and 
almost  completely  from  the  other. 

I  shall  sHp  a  narrow  strip  of  gutta-percha  tissue  across  the 
extradural  field  for  the  purpose  of  draining  away  any  blood  which 
may  ooze  from  the  scalp  vessels.  This  small  drain  we  shall  re- 
move at  the  end  of  twenty-four  hours.  For  the  scalp  stitches  I 
am  using  fine  silkworm-gut.  I  am  putting  them  in  as  interrupted 
sutures,  and  they  furnish  very  satisfactory  hemostasis  of  the  scalp. 

How  beautifully  the  pathologic  findings  in  the  case  fitted  in 
with  the  history  and  with  Dr.  Mix's  clinical  conclusions!  I 
must  congratulate  Dr.  Mix  on  his  accurate  diagnosis.  It  is  a 
great  satisfaction  to  do  surgery  on  cases  properly  diagnosed,  for 
then  one  finds  what  one  goes  after.  The  patient's  initial  coma 
was  evidently  due  to  concussion.  She  came  to  hospital  with 
a  traumatic  deliriiun  two  hours  after  the  accident.  The  vomit- 
ing on  admission  was  due  to  shock  and  not  to  increased  intra- 
cranial pressure.  However,  a  subdural  hematoma  slowly  de- 
veloped from  the  rupture  of  one  of  the  tiny  vessels — either  a 
branch  of  the  middle  meningeal  in  the  dura  or  a  tiny  pial  vessel. 
Therefore,  the  patient,  instead  of  coming  out  of  the  stupor  due  to 
concussion,  still  continued  semicomatose,  owing  to  the  presence 
of  the  subdural  hematoma.  That  she  did  not  have  an  increased 
intracranial  blood-pressure  was  due  partly  to  the  fact  that  the 
hematoma  remained  small  in  amount  and  became  self-limited, 
and  also  to  the  fact  that  the  existing  shock  still  further  lowered 
the  blood-pressure. 

At  the  end  of  three  days  the  collection  formed  by  the  hematoma 
and  the  serous  exudate  was  large  enough  to  produce  focal  symp- 
toms: that  is,  to  produce  the  twitchings  of  the  opposite  side  of 
the  body  recorded  by  the  nurse  and  Dr.  Kelly  in  the  history. 
At  about  this  same  time  the  vascular  oozing  slowed  up  and 
stopped  as  the  intracranial  came  to  equal  the  intravascular 
pressure  and  clotting  occurred  in  the  ruptured  vessel.  Therefore, 
the  irritative  symptoms  did  not  run  over  into  a  paralysis.     Prob- 
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ably  a  preexistent  hyperirritability  of  the  brain  was  an  added 
factor  in  producing  these  spasms.  Not  only  the  small  hematoma, 
but  also  the  cyst  resulting  from  it,  produced  the  required  degree 
of  irritation,  slight  though  it  was,  to  start  convulsive  seizures  in 
the  already  hypersensitive  cerebrum. 

I  did  not  finish  speaking  about  the  immediate  management  of 
injuries  of  the  middle  meningeal  artery.  After  one  has  tied  the 
external  carotid  artery,  whatever  clots  have  already  accumulated 
outside  or  inside  the  dura  will  necessarily  remain  there.  But 
they  are  not  liable  to  do  any  further  harm  than  has  already  been 
inflicted,  and  they  can  be  removed  by  craniotomy  at  a  later 
period,  if  necessary,  when  the  patient  has  been  transferred  to  a 
hospital.  Whatever  pressure  exists  already,  due  to  the  hema- 
toma, is  not  removed  by  ligation  of  the  external  carotid;  but  any 
continued  increase  in  the  pressure  is  thus  prevented.  That  is  the 
important  point.  That  is  the  life-saving  part  of  the  procedure. 
It  is  the  time  which  is  lost  between  the  making  of  the  diagnosis 
and  the  beginning  of  the  operation  which  determines  the  fatal 
outcome  for  the  patient. 

Ligation  of  the  external  carotid,  remember,  is  not  a  treatment 
for  every  intracranial  hemorrhage.  It  is  the  treatment — the 
proper  emergency  treatment — for  severe  hemorrhage  from  the 
middle  meningeal  artery.  The  most  important  point  to  re- 
member is  that  you  must  make  the  diagnosis  before  you  institute 
the  treatment.  Tying  the  external  carotid  will  do  no  good  if 
the  patient  is  suffering  from  a  hemorrhage  from  a  pial  vein. 
Neither  will  it  do  any  good  if  the  patient  is  suffering  from  fat 
embolism  of  the  vessels  of  the  brain,  such  as  occurs  after  multiple 
fractures,  particularly  fractures  of  the  pelvis  and  the  big  medul- 
lated  bones.  Remember  that  such  a  fat  embolism  may  cause 
cortical  symptoms  not  only  closely  resembling  those  of  pressure 
on  the  motor  region,  but  also  coming  on  rapidly  just  as  do  the 
symptoms  of  middle  meningeal  hemorrhage.  Remember,  too, 
that  fractures  of  bones  elsewhere  in  the  body  are  very  frequent 
with  fractures  of  the  skull,  and  that  one  might  have  fat  embolism 
and  a  middle  meningeal  hemorrhage  occurring  simultaneously. 
The  importance  of  making  the  differential  diagnosis  is  that  one 
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can  secure  splendid  therapeutic  results  in  middle  meningeal 
hemorrhage  by  tying  the  external  carotid  promptly,  whereas  for 
fat  embolism  there  is  practically  no  remedy  available  if  one  ex- 
cepts Wilms'  rather  dubious  operative  procedure,  the  draining 
of  the  thoracic  duct — a  very  severe  operation,  of  more  theoretic 
than  practical  value. 

Quite  a  useful  diagnostic  point  to  remember  in  this  connec- 
tion is  the  fact  that  in  middle  meningeal  hemorrhage  the  con- 
vulsions never  commence  in,  and  never  are  confined  solely  to,  the 
lower  extremity.  Neither  is  paralysis  ever  first  noted  in  a  leg 
or  confined  to  it.  The  reason  for  this  focal  exemption  is  that  the 
cortical  center  for  the  lower  extremity  is  located  high  up  in  the 
Rolandic  area,  where  the  branches  of  the  middle  meningeal  are 
extremely  small  and  therefore  very  rarely  rupture.  Hemor- 
rhages from  the  trunk  or  the  larger  branches  of  the  middle  menin- 
geal may  extend,  and  usually  do  extend,  as  far  as  the  leg  center; 
but  the  hemorrhages  never  arise  primarily  in  the  leg  center — 
they  occur  there  only  secondarily,  by  spreading  from  the  primary 
bleeding  focus. 

Visiting  Doctor:  What  are  you  going  to  do  for  the  patient's 
elbow? 

Dr.  Murphy:  For  her  elbow  we  shall  not  do  anything  until 
the  suppuration  and  the  ossifying  processes  which  you  can  see 
around  the  elbow  in  the  rr-ray  plate  have  subsided.  We  shall 
secure  such  reposition  and  immobilization  as  is  possible,  but  shall 
not  think  of  undertaking  any  operative  procedure  for  a  long  time 
yet.  The  elbow  problem  is  a  mechanical  one.  We  have  no  fear 
as  to  the  ultimate  outcome  there.  Epilepsy,  however,  no  matter 
what  the  variety,  is  not  so  easily  reckoned  with,  and  is  the  prime 
consideration  with  this  patient. 

[Following  the  operation  the  patient  had  no  return  of  the 
convulsions.  Her  headaches  disappeared,  and  she  made  a  rapid 
and  complete  recovery.] 


EXTRADURAL  CEREBRAL  COMPRESSION 

Summary:  Clinical  history  of  patient;  operation;  living  pathology  of  lesion; 
epileptic  fit  induced  by  etherization;  uneventful  recovery,  with  cure  of  symp- 
toms. 


HISTORY 

The  patient,  a  male  aged  thirty  years,  was  admitted  to 
hospital  October  2,  1909.     The  family  history  is  negative. 

At  the  age  of  twelve  years  he  dislocated  the  left  shoulder  in  a 
fall  from  a  barn  window.  Two  years  later  he  sprained  the  right 
ankle.  Both  injuries  healed  within  the  usual  time.  Eighteen 
months  ago  he  had  an  attack  of  appendicitis,  which  was  treated  by 
the  starvation  method.  He  has  never  been  jaundiced  nor  has  he 
ever  vomited  blood.  He  occasionally  passes  blood  in  the  stools 
after  being  constipated :  this  blood  is  due  to  hemorrhoids.  He 
has  never  passed  a  stone  in  the  urine  or  in  the  feces.  He  never 
had  bladder  or  kidney  disease. 

The  present  trouble  began  about  ten  years  ago,  when,  in  a 
drunken  brawl,  he  was  hit  upon  the  skull  by  a  spittoon,  which  was 
thrown  from  behind.  He  fell  on  the  spot  unconscious,  and  did 
not  recover  consciousness  until  the  next  morning,  when  he  found 
a  scalp  wound,  three  inches  in  length,  on  the  right  side.  This 
was  sutured  and  dressed,  and  he  went  to  his  business  with  no 
further  symptoms.  His  physician  told  him  that  the  outer  table 
of  the  skull  had  been  fractured.  He  had  no  convulsions,  no 
epileptic  fits — in  fact,  no  irritations  of  any  kind  have  so  far  mani- 
fested themselves  in  the  motor  zone.  He  complains  now  of 
impulsive  desires  to  seek  excitement  in  excesses,  especially  when 
under  the  influence  of  strong  drink,  in  gambling,  racing,  auto- 
mobile speeding,  etc.,  and  also  of  a  loss  of  stereognostic  sense, 
so  that  he  changes  objects  from  right  to  left,  as  on  the  right  they 
feel  lighter. 

63s 
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OPERATION 

[Performed  by  Dr.  Murphy  October  4, 1909.]  On  freeing  the 
periosteum  there  was  found  a  pronounced  depression,  oval  in 
shape,  just  behind  the  stellate  point  of  the  skull,  which  showed 
evidences  of  a  previous  hematoma.  The  bone  was  eburnated 
and  dijffered  from  the  neighboring  bone.  There  was  no  diploe. 
The  pathologic  condition  showed  that  the  bone  had  been  frac- 
tured, and  that  it  was  much  thicker  than  normal.  The  dura  was 
infiltrated,  injected,  and  mottled.  A  piece  of  dura  the  size  of 
a  half-dollar  was  excised.  There  was  no  evidence  of  a  previous 
leptomeningitis,  although  the  sulci  were  deeper  and  there  was 
more  fluid  than  normal.  There  were  no  adhesions  to  the  sub- 
dtiral  layers.  The  arachnoid  and  pia  were  not  adherent  to  each 
other  nor  to  the  brain.  The  osteoplastic  flap  was  replaced  and 
secured  with  periosteal  sutures,  and  finally  with  scalp  sutures. 
The  flap  was  replaced  to  sustain  pressure.  A  portion  of  the  dura 
was  freed  from  the  bone  Y^  inch  around  the  entire  zone,  and  from 
the  flap  2yi  by  3  inches. 

On  starting  the  anesthetic  the  patient  developed  an  epileptic 
fit,  and  following  the  fit  there  was  a  general  body  tremor. 

The  patient  made  an  uneventful  recovery.  There  was  a 
primary  union  of  the  flap  on  October  12,  1909,  eight  days  after 
the  operation.  He  left  the  hospital  on  November  6,  1909,  in 
good  condition. 

February  i,  191 5:  The  patient's  wife  returns  to-day  saying 
that  her  husband  is  completely  cured.  He  has  had  no  more  con- 
vulsions, headaches,  nor  the  sUghtest  inclination  to  alcoholism, 
and  he  is  a  business  man  of  the  most  sterling  type.  This  shows 
that,  notwithstanding  the  slight  changes  that  had  taken  place  in 
the  bone  and  the  even  slighter  change  in  the  dura,  the  operation 
has  completely  cured  the  condition. 


ANCIENT  FRACTURE  OF  SKULL— OSTEOPLAS- 
TIC EXPOSURE— FASCIA-FAT  TRANSPLANT 
INTO  DURA 

Summary:  Clinical  history  of  patient;  comments;  convulsions  inevitable  without 
operation — easy  to  prevent,  but  difficult  to  cure  by  operation;  technic  of 
operation;  severe  headaches  cured  by  resection  of  dura — interposition  of 
fascia-fat  transplant;  discussion  of  clinical  course  of  head  injuries;  manage- 
ment of  head  injuries  when  seen  early;  citation  of  illustrative  cases;  tapping 
of  ventricle  to  relieve  convulsions;  importance  of  removing  dura  in  addition 
to  bone;  percentage  relieved  by  treatment;  slight  risk  of  operation;  convul- 
sions at  times  fatal. 


HISTORY 

The  patient,  a  male  aged  forty-eight  years,  was  admitted  to 
hospital  November  17,  19 14.  The  past  and  venereal  histories 
are  negative. 

The  present  trouble  began  two  and  one-half  years  ago,  on 
March  12,  191 2,  when  the  patient  was  struck  upon  the  head  over 
the  frontal  region  by  a  broken  cable.  He  was  knocked  down  and 
was  unconscious  for  five  minutes.  Then  he  got  up  and  walked 
to  hospital.  He  had  no  other  attacks  of  unconsciousness,  nor 
was  there  any  bleeding  from  the  ears,  nose,  or  throat.  There 
was  a  fracture  of  the  frontal  sinus.  He  left  the  hospital  on  March 
27,  191 2,  fifteen  days  after  admission.  Two  days  later,  on  March 
29,  191 2,  he  developed  severe  frontal  headaches,  vertigo,  and 
spots  before  the  eyes.  This  condition  continued.  He  was  not 
relieved  by  medical  measures.  Seventeen  months  after  the 
injury,  in  August,  19 13,  decompression  was  performed.  The 
frontal  headaches  still  continue.     He  has  had  no  convulsions. 

COMMENTS  AND  OPERATION 
Dr.  Murphy:  This  is  a  classic  case — classic  in  the  increase 
in  the  frequency  of  the  periodic  headaches,  consummating  in 
convulsions.    Spasms  may  occur  early,  as  well,  in  the  course  of  the 
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trouble.  This  man  had  the  central  symptoms  early — very  much 
earlier  than  the  average  patient.  He  is  now  having  severe  head- 
aches that  are  incapacitating  him.  We  know  it  will  be  but  a 
short  time  until  he  has  convulsions.  We  know  convulsions  are 
headed  off  in  a  large  percentage  of  cases  when  operated  upon 
before  the  convulsion  stage.  We  know  further  that  cures 
are  obtained  with  difficulty  after  the  convulsions  have  started. 
We  want  to  make  an  osteoplastic  flap  and  to  remove  a  consider- 
able area  of  the  dura,  but  are  handicapped  by  the  previous  inci- 
sion into  the  skull.  We  can  secure  partial  hemostasis  by  adjust- 
ing this  compressor  down  to  the  periosteum  and  then  pushing  it 
well  across  the  field.  It  is  not  completely  hemostatic,  but  it  at 
least  lessens  the  quantity  of  blood  that  escapes. 

The  patient  was  imconscious  but  a  brief  time.  There  is  the 
cavity  made  from  the  previous  operation:  we  want  to  get  behind 
this  depressed  area.  Now  we  detach  the  dura  from  the  bone, 
beginning  at  the  margin.  Here  is  some  fibrous  tissue:  there,  a 
spiculum  of  bone.  This  is  the  instrument  we  used  before  we 
had  the  electric  machine — the  de  Vilbiss.  We  have  also  a  very 
good  machine,  devised  by  Dr.  Neff,  which  facilitates  work  con- 
siderably, but  it  broke  the  other  day.  In  all  this  work  we  like 
to  make  a  large  flap:  now  we  have  outlined  the  U.  We  follow 
the  line  of  fracture  by  elevating  the  tissues  subperiosteally.  The 
dura  is  now  free  and  an  area  three  inches  in  diameter  is  excised. 
We  next  cover  this  developed  field  over  with  sponges,  and  turn 
our  attention  to  the  thigh,  from  which  we  shall  obtain  the  fascia- 
fat  transplant.  [Flap  of  fascia  lata  and  fat  removed  from  thigh 
and  inserted  into  the  dural  defect.]  Hemostasis  is  absolutely 
necessary  in  all  this  work,  for  it  saves  trouble.  In  the  dura  and 
pia  it  may  best  be  obtained  by  the  needle  and  thread.  The 
oozing  is  from  the  capillary  vessels  in  those  two  membranes. 
This  flap  needs  but  a  couple  of  tacking  stitches,  and  a  silkworm- 
gut  drain  to  prevent  hematoma  formation  beneath  the  flap, 
which  would  be  a  serious  matter;  the  drain  is  removed  at  the 
end  of  twenty-four  hours.  Now  the  scalp  falls  back  into  position 
and  is  fixed  with  horsehair  sutures. 

Let  the  record  show  that  there  was  a  spiculima  of  bone  sticking 
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into  the  dura  under  the  upper  margin  of  the  site  from  which  the 
fragment  had  been  removed;  that  the  dura  was  adherent  to  the 
scalp  over  the  area  exposed  by  removal  of  the  flap;  that  a  flap 
of  fascia  lata  and  fat  was  taken  from  the  thigh  and  inserted  over 
the  area  from  which  the  dura  had  been  removed;  that  the  flap 
was  tacked  into  place,  and  that  drainage  was  provided  for  twenty- 
four  hours. 

That  is  the  regular  course  of  traumas  to  the  head.  First 
come  the  recurrent  headaches;  second,  there  comes  the  petii 
mal  or  a  typical  epileptic  convulsion,  and  then  increase  in  fre- 
quency of  the  epileptic  attacks. 

Now  let  me  give  you  the  clinicai  course  of  some  of  these  cases, 
that  you  may  the  more  fuUy  appreciate  the  importance  of  head 
injuries.  I  have  used  this  expression  many  times:  I  would  much 
prefer  to  be  killed  than  to  have  an  accident  to  the  skull,  associated 
with  any  type  of  fracture  that  renders  me  unconscious,  because 
such  a  large  percentage  of  these  cases  results  in  convulsions  later 
and  finally  in  mental  disturbance.  There  is  no  limit  to  the  time 
that  may  elapse  between  the  injury  and  the  onset  of  convulsions. 
Illustrative  of  this  statement,  I  cite  a  case  that  occurred  in  my 
early  practice  on  Newberry  Avenue,  near  Eighteenth  Street: 
A  child,  two  years  old,  fell  from  a  second-story  window,  striking 
the  pavement  with  some  force  upon  the  vault  of  the  skull,  and 
was  almost  dead  when  I  arrived.  He  had  a  comminuted  frac- 
ture of  the  skull,  the  fragments  beneath  feeling  like  a  bag  of  bones. 
On  palpation  the  calvariiun  seemed  to  move  en  masse.  After  a 
period  of  unconsciousness  which  lasted  three  weeks,  he  finally 
recovered  and  grew  up  as  an  irritable  but  otherwise  natural  child. 
He  graduated  from  the  high  school,  took  an  extra  two-year 
course,  and  then  entered  a  bank.  With  the  exception  of  recur- 
rent headaches,  things  went  along  nicely  until  twenty-two  years 
after  the  accident,  when  suddenly,  one  day,  he  had  a  convulsion 
in  his  office.  Convulsions  recurred  every  two  or  three  weeks 
without  failing.  At  operation  we  removed  a  considerable 
portion  of  the  skull  at  the  site  of  depression.  Nothing  showed 
there  except  a  Kttle  more  firmly  adherent  dura:  there  was  no 
spiculum  of  bone — no  other  source  of  irritation.    He  recovered 
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from  the  operation  without  an  untoward  symptom,  and  then 
went  on  imtil  he  had  the  next  convulsion,  about  four  months  after 
the  operation.  The  convulsions  have  continued  with  increasing 
frequency  until  at  last  his  mind  is  deteriorating,  and  eventually 
he  must  enter  an  asylima. 

I  recall  a  similar  case,  seen  twenty-seven  years  after  the  acci- 
dent— one  which  I  did  not  treat  originally.  The  fact  that  such 
irritations  can  and  do  occur  after  these  injuries  means  what? 
That  when  we  have  these  cases  to  treat  primarily  we  should  exer- 
cise extreme  caution  in  what  we  do.  The  patient  who  has  an 
accident  rendering  him  imconscious  from  a  blow  upon  the  skull 
should  not  be  permitted  to  leave  his  bed  for  a  period  of  six  weeks, 
no  matter  how  he  feels  or  what  he  wants  to  do.  From  observa- 
tions upon  a  nimiber  of  cases  we  believe — though  it  savor  of  an 
empirical  statement  merely  to  say  it  from  clinical  experience — 
that  the  patients  whom  we  have  kept  in  bed  for  a  long  time  with 
an  ice-bag  applied  to  the  skull  have  had  the  least  trouble  subse- 
quently— the  fewest  headaches  and  the  smallest  number  of  con- 
vulsions. That  belief  is  difficult  to  support  with  statistics,  but 
it  is  the  clinical  estimate.  Statistics  have  little  or  no  value  in 
this  class  of  cases;  many  have  convulsions,  however,  and  there- 
fore in  later  years  our  management  has  been  to  place  them  in  bed 
at  once.  At  the  end  of  four  or  five  days,  imless  the  patient  be 
imconsdous,  if  there  is  a  depressed  fracture,  elevate  it;  if  it  is 
compound  and  comminuted,  remove  the  loose  fragments;  if  not 
compoimd,  elevate  the  bone  flush,  so  as  to  leave  no  gap  in  the 
skull.  Even  after  primary  healing  of  the  wound  insist  upon  the 
patient's  remaining  in  bed.  If  he  has  had  no  wound  at  all,  again 
insist  that  he  remain  in  bed.  That  plan  of  treatment  did  not 
originate  with  us:  it  was  the  plan  carried  out  by  the  late  Dr. 
Fenger,  whose  statements  correspond  with  our  clinical  studies. 
He  had  a  large  and  extensive  experience  in  this  t)^e  of  work, 
from  which  he  drew  his  own  conclusions. 

Since  we  do  not  know  the  etiologic  pathologic  change  in  this 
or  in  any  other  given  case  of  epileptic  convulsion,  we  must  treat 
empirically,  upon  the  plan  that  gives  the  best  results.  The 
severity  of  the  concussion  bears  some  relation  to  the  final  result 
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as  regards  convulsions:   the  blunter  the  instrument,  the 'severer 
the  concussion. 

That  the  removal  of  the  dura  mater  inhibits  the  convulsions 
is  the  consensus  of  opinion  in  the  profession  at  the  present  time. 
Formerly  a  portion  of  the  bone  alone  was  removed  at  the  site  of 
the  compound  fracture  or  of  the  depressed  fracture,  but  without 
good  results.  We  cite  a  case  illustrating  the  beneficial  effect 
of  the  removal  of  the  dura.  A  boy  was  hurt  in  a  runaway  acci- 
dent in  1888.  I  remember  the  year,  because  it  was  ten  years 
before  the  Spanish-American  war.  He  was  riding  in  a  sleigh, 
the  horse  bolted,  he  was  thrown  out,  and  his  head  struck  against 
a  telegraph  pole.  Following  this  accident  he  had  headaches, 
which  became  more  and  more  frequent,  and  finally  convulsions 
appeared  repeatedly  in  1898,  ten  years  after  the  accident.  He 
came  here  to  Chicago  and  we  elevated  a  large  osteoplastic  flap, 
just  as  you  saw  me  do  to-day.  We  also  removed  a  small  frag- 
ment of  bone,  to  which  we  did  not,  however,  attribute  any  special 
significance  as  an  etiologic  factor  in  the  convulsions,  but  thought 
that  the  elevation  of  a  flap  of  dura  would  benefit  him.  He  went 
home,  and  in  six  weeks  very  severe  convulsions  began — as  many 
as  five  or  six  in  a  single  day.  My  associate  at  that  time,  Dr. 
Lemke,  went  to  see  him.  Dr.  Lemke  was  proficient  in  anatomy, 
and  had  had  a  large  asylum  experience  with  this  class  of  cases 
before  coming  to  us.  He  passed  an  ordinary  exploring  needle 
through  the  seam  in  the  skull  where  we  had  trephined,  punctured 
the  lateral  ventricle,  and  allowed  the  fluid  to  escape.  The  con- 
vulsions subsided  forthwith.  The  patient  returned  to  Chicago 
the  next  week.  We  reopened  the  skull  and  excised  the  dura 
extensively,  just  as  we  did  this  morning,  except  for  the  inter- 
position of  fascia  and  fat.  He  had  no  further  convulsions  until 
last  February — a  period  of  sixteen  years.  In  February  a  fleeting 
convulsion  occurred,  and  was  followed  a  week  or  two  later  by  a 
typical  convulsion.  These  attacks  have  continued.  Now  you 
see  why  we  attribute  the  freedom  from  convulsions  to  the  removal 
of  the  dura :  it  is  because,  after  the  previous  operation,  at  which 
only  a  small  fragment  of  bone  was  removed,  he  had  convulsions 
as  severe  as,  if  not  severer  than,  the  previous  ones.     He  is  now 
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beginning  to  show  a  little  mental  disturbance.  He  was  estab- 
lished in  the  real  estate  business  here  in  Chicago,  and  had  made 
quite  a  little  fortune  and  reputation  for  himself  in  the  interim. 

I  cite  these  cases  merely  to  show  you  the  results  we  have  ob- 
tained, but  if  you  ask  me  what  percentage  of  these  cases  is  re- 
lieved by  operation,  my  answer  is,  5  per  cent. — one  in  twenty. 
This  is  a  disheartening  state  of  affairs,  but  at  the  same  time  you 
must  remember  that  every  one  you  rescue  by  an  operation  goes 
to  your  credit  account,  and  that  you  have  exposed  the  patient  to 
practically  no  operative  risk,  because  the  operations  are  not 
fraught  with  danger.  In  patients  having  convulsions,  however, 
decompression  with  removal  of  a  dural  flap  is  not  entirely  with- 
out danger.  I  have  seen  severe,  and  even  fatal,  convulsions  the 
day  after  operation.  Why  rapidly  fatal  convulsions  occur  once 
in  a  while,  though  rarely,  I  do  not  know,  but  the  clinical  fact 
remains. 


TUBERCULOUS  MENINGITIS 

Summary:  Clinical  history  of  patient;  discussion  by  Dr.  Mix;  the  finding  of  tu- 
bercle bacilli  in  the  cerebrospinal  fluid;  rarity  of  convulsions  in  this  type. 


HISTORY 

The  patient,  a  female  aged  eighteen  years,  was  brought  to 
hospital  January  31,  191 5,  and  recited  the  following  history: 

She  was  taken  sick  two  weeks  previously,  on  January  16, 19 15, 
and  was  under  a  physician's  care  five  days, — until  January  21st, — 
when  she  was  taken  to  her  own  physician.  At  this  time  her  face 
was  flushed  from  fever,  she  was  irritable,  her  lips  were  dry,  and 
her  tongue  was  coated.  Her  temperature  ranged  from  100°  to 
102°  F.,  her  pulse  from  100  to  112,  and  varied  in  character.  Her 
blood-pressure,  taken  with  the  Tycos  instniment,  was  118  to 
122.  Respirations  ranged  from  22  to  24.  Two  Widal  tests, 
made  before  admission  to  hospital — one  on  January  25  th  and 
the  other  on  January  30th — ^were  negative.  The  bowels  moved 
normally  until  January  31st,  when  rectal  control  was  lost. 
Urinalysis  showed  specific  gravity  of  1017,  increase  of  phosphates, 
slight  increase  in  urea  content,  no  sugar,  no  albumin,  no  indican, 
and  negative  diazo-reaction.  The  abdomen  was  tympanitic, 
and  she  complained  of  occasional  pain  in  the  right  iliac  fossa. 
The  abdominal  muscles  contracted  at  times.  She  had  persistent 
frontal  headache.  Examination  of  the  lungs  revealed  areas  of 
dulness,  which  disappeared  later,  and  inconstant  rales  of  varying 
character. 

Dr.  Murphy  :  Dr.  Mix  will  consider  this  very  interesting  case. 

Dr.  Mix:  The  patient  is  a  girl  about  seventeen  years  of  age, 
who  on  the  sixteenth  day  of  January  was  taken  ill  with  what  was 
diagnosed  as  bronchitis — a  not  infrequent  diagnosis  for  tubercu- 
lous meningitis. 

When  I  saw  the  patient  she  presented  the  picture  of  menin- 
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gitis.  The  pulse,  at  first  slow,  now  ranged  from  no  to  114;  her 
temperature  varied  from  101°  to  103°  F.  She  was  stuporose. 
When  asked  to  protrude  the  tongue,  it  stayed  out.  Her  mother 
said  she  had  ptosis  of  the  left  eye  two  or  three  days  previously. 
While  watching  her  an  occasional  muscular  twitch  appeared — 
one  eye  twitched  but  the  other  did  not. 

The  cerebrospinal  fluid  obtained  by  lumbar  puncture  showed 
12,000  cells  to  the  cubic  millimeter  and  a  few  tubercle  bacilli. 
The  finding  of  tubercle  bacilli  is  most  unusual.  We  have  care- 
fully examined  the  cerebrospinal  fluid  in  several  cases  of  tubercu- 
lous cerebrospinal  meningitis.  For  example,  during  the  past 
year  I  have  seen  six  cases  which  have  been  followed  out  by  inocu- 
lation of  the  cerebrospinal  fluid  into  guinea-pigs,  but  no  tubercle 
bacilK  could  be  found  at  all.  This  is  the  first  case  we  know  of 
that  has  shown  them. 

The  quantity  of  cerebrospinal  fluid  that  must  be  removed  if 
tubercle  bacilli  are  to  be  found  is  considerable,  because  one  must 
have  a  large  amoimt  to  centrifuge.  The  larger  the  amount  of 
fluid  centrifuged,  the  more  cells  and  the  more  bacilli  present. 

In  tuberculous  meningitis  the  chief  pathologic  process  locates 
usually  at  the  fissure  of  Sylvius  and  the  fissure  of  Rolando,  on 
the  outer  surface  of  the  brain.  Infrequently  it  may  happen 
that  tubercle  bacilli  escape  from  the  tubercles  and  assemble  in 
the  cerebrospinal  fluid;  more  frequently,  however,  they  remain 
in  the  tissues.  In  a  case  of  this  sort  there  may  be  tuberculosis 
of  the  ependyma,  since  at  postmortem  examination  the  epen- 
dyma  occasionally  reveals  marked  evidence  of  the  tuberculous 
process. 

This  slide  shows  the  tubercle  bacilli  perfectly  clearly  and  tak- 
ing the  characteristic  stain.  There  is  no  chance  of  error,  because 
the  technic  of  finding  these  tubercle  bacilli  was  faultless.  Tuber- 
cle bacilli  have  been  reported  in  certain  instances  because  of 
error  in  mistaking  for  them  acid-fast  bacilli  from  the  distilled 
water,  in  which  the  latter  appear  as  a  contamination.  In  this 
case  the  chance  for  such  an  error  was  impossible,  because  the  cere- 
brospinal fluid  was  collected  in  a  sterile  test-tube  through  a  sterile 
needle,  centrifuged  in  a  sterile  tube  immediately,  and  examined 
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upon  a  slide  that  had  just  been  cleansed  in  alcohol.  Distilled 
water  came  in  contact  with  the  slide  during  the  washing  only, 
and  after  the  specimen  had  already  been  stained. 

This  patient  had  had  no  convulsions.  In  tuberculous  men- 
ingitis convulsions  are  the  exception.  The  only  symptoms  and 
signs  usually  observed  are  headache,  nausea  and  vomiting,  slow 
pulse,  Kemig's  sign,  tache  cerehrale,  retraction  of  the  head,  and 
hypertonus  of  most  muscles  of  the  body.  In  the  case  of  basilar 
meningitis  eye  signs  are  usually  added.  In  tuberculous  menin- 
gitis basilar  symptoms  are  not  so  imcommon  as  in  pnetmiococdc, 
streptococcic,  staphylococcic,  or  diplococdc  meningitis.  Never- 
theless in  a  tuberculous  case  third  nerve  signs,  as  dilatation 
and  inequality  of  the  pupils,  and  at  times  internal  or  external 
squint,  are  found  occasionally.  Once  in  a  whole  a  sign  sug- 
gestive of  nystagmus  is  observed.  Nystagmus  is  a  slow  pulling 
away  of  the  eyeball  with  sudden  return.  In  this  case  of  menin- 
gitis, and  in  many  others,  one  often  notices  a  quick  jerk  away 
from  the  midline  and  a  slow  return  of  the  eyeball.  This  phenom- 
enon showed  distinctly  in  this  patient  yesterday. 


TUBERCULOUS  LEPTOMENINGITIS  AND 
EPENDYMITIS  WITH  NECROPSY 

Summary:  Clinical  history  of  patient;  discussion  by  Dr.  Mix;  steps  by  which 
diagnosis  was  reached;  characteristic  sjonptoms  of  tuberculous  meningitis — 
disproportion  between  temperature  and  pulse;  additional  signs;  terminal 
course  of  case;  report  of  autopsy;  report  on  brain  by  Professor  Zeit;  congeni- 
tal megalocolon  (Hirschspnmg's  disease)  found;  anatomic  basis  of  the  epi- 
lepsy; result  of  guinea-pig  injection. 


fflSTORY 

The  patient  is  a  male,  aged  nine  years,  who  was  admitted  to 
hospital  October  5,  1914,  with  the  following  history: 

At  full  term  he  was  delivered  by  instruments.  The  mother 
was  in  labor  twenty-four  hours.  After  delivery  a  depression  just 
above  and  behind  the  child's  left  ear  was  present.  No  symptoms 
appeared  until  he  was  three  months  old,  when  there  occurred  an 
attack  of  frothing  at  the  mouth,  with  rolling  back  of  the  eyeballs. 
He  had  two  or  three  spasms  in  the  two  weeks  following,  was  very 
nervous,  and  did  not  sleep  well  at  night.  At  the  age  of  seven 
months  he  had  an  attack  of  German  measles,  and  was  sick  three 
or  four  days.  At  the  age  of  eighteen  months,  while  teething, 
he  had  a  severe  convulsion  which  lasted  from  4  o'clock  in  the 
afternoon  until  i  o'clock  the  following  morning.  During  this 
period  he  was  unconscious,  and  remained  semicomatose  the  next 
three  days.     He  was  in  bed  two  weeks. 

He  had  no  more  attacks  of  this  kind  until  he  was  two  and  one- 
half  years  of  age.  At  that  time  his  mother  noticed  that,  while 
eating,  he  dropped  his  spoon,  stared,  and  then  lost  consciousness 
momentarily.  These  attacks  recurred  every  two  or  three  days 
for  three  months.  When  three  years  of  age  he  had  attacks  of 
imconsciousness  for  five  or  ten  minutes,  after  which  he  slept 
heavily  several  hours.  Before  the  onset  of  these  attacks  he 
clutched  at  the  stomach  and  complained  of  pain,  as  an  aura. 
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These  attacks  gradually  increased  in  frequency,  often  occurring 
two  or  three  times  a  day.  This  condition  continued  until  sum- 
mer, when  he  was  sent  to  a  farm.  Here  he  seemed  to  improve, 
having  only  four  or  five  attacks  in  five  months.  In  the  fall  of 
that  year  the  attacks  increased  in  frequency  and  varied  in 
severity.    He  had  as  many  as  16  in  one  day. 

When  four  years  of  age  his  parents  took  him  to  a  specialist 
in  cerebral  surgery  who  said  that  the  spasms  did  not  warrant  an 
exploratory  operation  at  that  time.  He  was  given  the  bromid 
of  calcium.  He  remained  in  Baltimore  two  months.  He  had 
one  or  two  attacks  a  day  during  that  time,  most  of  which  were 
violent,  and  of  the  grand  mat  type.  This  condition  lasted  until 
spring,  when  his  parents  took  him  to  an  internist  who  advised 
putting  him  in  a  private  school  for  epileptic  children.  While 
in  the  school  the  attacks  decreased  in  number. 

Two  months  ago,  in  August,  1914,  he  had  five  attacks.  Two 
weeks  ago,  on  September  20, 1914,  he  had  a  severe  attack,  lasting 
from  6.30  to  8.30  p.  M.  Two  days  later,  at  8.30  p.  m.,  he  had  an 
attack  of  grand  mal  with  paroxysmal  headache  confined  to  the 
right  side.  During  the  eight  days  preceding  admission  he  had 
attacks  of  nausea  with  vomiting,  fever  of  102.8°  F.,  slow,  irregular 
pulse,  profuse  head  sweats,  and  hypersensitiveness  to  light, 
touch,  and  sound.  Four  days  previous  to  admission,  on  October 
I,  19 14,  he  became  semicomatose.  There  was  ptosis  of  both 
eyelids.  The  voice  was  reduced  to  a  whisper.  It  was  difiicult 
to  arouse  him,  and  he  rapidly  became  emaciated.  On  the  day  of 
admission  he  showed,  in  addition,  marked  rigidity  of  the  neck. 

Two  years  ago  he  was  sick,  but  the  nature  of  the  trouble  is 
imknown.  One  physician  diagnosed  it  appendicitis  and  an- 
other, pneumonia.  We  are  unable  to  elicit  the  symptoms  of 
that  malady. 

There  is  no  family  history  of  epilepsy.  S3^hilis  also  is  denied. 
His  mother  had  one  miscarriage  before,  and  one  after,  he  was 
bom. 

COMMENTS  AND  OPERATION 

Dr.  Murphy:  This  patient  was  brought  to  me  in  his  last 
acute  illness  as  a  possible  surgical  case  in  the  belief  that  he  might 
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have  had  a  chronic  cerebral  abscess  which  had  resulted  in  an 
acute  cerebral  infection.  The  case  was  therefore  a  border-line 
case,  and,  proving  to  be  medical,  was  turned  over  to  Dr.  Mix. 
Dr.  Mix  has  examined  this  patient  and  will  take  up  the  discussion. 

Dr.  Mlx:  The  patient  is  a  young  school-boy  nine  years  of 
age.  His  history  is  very  interesting.  You  have  heard  that  the 
birth  followed  a  hard  labor,  the  deUvery  having  been  instru- 
mental. Furthermore,  immediately  after  birth  a  depression 
was  found  above  and  behind  the  left  ear.  Whether  there  was 
any  relation  between  this  instrumental  delivery,  the  depression, 
and  the  subsequent  epileptic  seizures  is  problematic.  When  the 
brain  is  injured  by  an  instrumental  deUvery,  it  is  usually  difficult 
to  induce  the  new-born  baby  to  breathe,  because  the  pressure 
of  the  subdural  hemorrhage  consequent  upon  the  trauma  from 
the  instrument  prevents  normal  respiratory  function.  Inquiry 
into  the  state  of  respiration  following  birth  was  fruitless,  for,  as 
the  mother  remembered,  the  boy  breathed  normally  after  birth. 

The  epileptic  symptoms  began  early  in  life.  At  three  months 
of  age  he  was  seen  to  froth  at  the  mouth  and  to  roll  the  eyeballs: 
two  or  three  such  spasms  were  observed.  No  importance  was  at- 
tached to  them  by  the  mother,  however,  until  the  child  was 
eighteen  months  of  age,  when,  while  teething,  he  had  a  severe 
convulsion,  lasting  nine  hours, — from  4  p.m.  to  i  a.m., — remained 
semicomatose  the  ensuing  three  days,  and  was  confined  to  bed 
two  weeks.  Such  a  seizure  is  not  an  ordinary  epileptic  mani- 
festation. A  long-continued  convulsion  followed  by  a  semi- 
comatose condition  of  three  days'  duration  is  suggestive  of  a 
most  serious  vascular  disturbance. 

When  two  and  one-half  years  of  age,  the  patient's  mother 
noticed  attacks  in  which,  while  eating,  the  child  lost  consciousness 
momentarily,  dropped  his  spoon,  and  stared.  These  attacks 
occurred  every  two  or  three  days  for  about  three  months.  Evi- 
dently they  were  attacks  of  true  petit  mat.  When  the  child 
was  three  years  of  age,  the  epilepsy  became  much  more  marked. 
The  attacks  were  longer,  lasting  from  five  to  ten  minutes,  and 
were  followed  by  deep  sleep.  Noteworthy  is  the  fact  that  the 
patient  clutched  at  the  stomach  before  the  onset  of  the  spasms,  and 
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that  he  complained  of  pain  just  previous  to  the  attack.  This  sug- 
gests some  relation  between  an  abdominal  irritation  and  the 
attacks  of  epilepsy.  The  epileptic  seizures  gradually  increased  in 
frequency  to  two  or  three  a  day,  although  they  often  intermitted 
for  a  week  at  a  time.     They  occurred  so  frequently  that,  at  the 
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Fig.  171. — ^Temperature  chart,  first  week. 


age  of  four  years,  operation  was  considered  seriously.  None  was 
performed,  however.  The  patient  was  given  the  bromid  of  cal- 
cium, which  modified  the  attacks  markedly. 

The  attacks,  however,  have  never  ceased.     From  the  age  of 
four  years,  until  last  year,  they  were  numerous.     It  was  advised 
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that  the  boy  be  placed  in  a  school  for  epileptic  children,  and  this 
was  done. 

While  at  school  the  boy  developed  another  illness.  We  tried 
to  obtain  a  complete  account  of  the  condition  from  the  time  of 
the  onset  of  the  sickness  until  the  fifth  of  October,  which  was  the 
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Fig.  172. — ^Temperature  chart,  second  week. 


first  time  we  saw  the  patient.  We  learned  that  on  September 
20th,  between  6.30  and  8.30  in  the  evening,  he  had  a  severe  con- 
vulsion. Two  days  later,  on  the  evening  of  September  2  2d, 
he  had  another  convulsion,  also  of  great  severity.  This  was 
unlike  the  other  convulsions  in  the  addition  of  a  severe  headache 
involving  the  right  side. 
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On  September  25th  the  school  physician  observed  that  the 
patient  had  fever.  His  temperature,  taken  twice  on  that  day, 
ranged  between  icx)°  and  101°  F.,  and  the  next  night  it  was 
102.8°  F.,  which  equaled  that  previous  to  admission  into  hospital. 
His  pulse  varied  from  72  to  90.     On  the  evening  of  September 
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Fig.  173. — ^Temperature  chart,  closing  days. 


28th  it  was  observed  that,  although  the  temperature  had  reached 
102.5°  F.,  the  pulse  was  but  72.  Furthermore,  on  September 
27th,  the  day  before  this,  the  physician  found  the  pulse  slow  and 
irregular.  He  also  noticed  profuse  sweating  about  the  head, 
hypersensitiveness  to  light,  resentment  at  being  touched,  and 
that  all  noises  were  disagreeable  to  the  patient. 
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His  condition  remained  stationary  throughout  the  twenty- 
eighth,  twenty-ninth,  and  thirtieth  of  September,  the  pulse 
increasing  gradually  in  rapidity  from  72  to  88  beats  a  minute, 
and  the  temperature  averaging  101.5°  F.  On  October  ist  he 
became  semicomatose  for  the  first  time,  and  showed  a  sign 
of  disturbance  of  the  eye  muscles  in  ptosis  of  both  eyelids.  The 
voice  was  reduced  to  a  whisper.  On  October  5  th  he  was  brought 
by  train  to  Mercy  Hospital,  where  we  saw  him  immediately  after 
admission. 

The  blood  examination  showed  14,000  leukocytes.  The 
urine  contained  no  albumin  or  sugar,  no  casts  or  red  blood-cells; 
specific  gravity,  1025.  Although  there  were  14,000  leukocytes, 
yet  a  Widal  test  was  made  and,  as  was  expected,  was  negative — 
in  fact,  the  test  was  unnecessary.  We  have  never  seen  the  leuko- 
cyte count  above  normal  in  typhoid  fever  except  in  the  presence 
of  a  perforation  with  peritoneal  involvement  or  with  some  meta- 
static focus  of  infection. 

I  first  saw  the  patient  on  October  5th  at  noon .  He  was  in 
bed  with  the  eyes  closed,  apparently  asleep,  but  it  was  not  difficult 
to  arouse  him  and  to  get  him  to  answer  questions.  We  learned 
that  he  had  had  frequent  headaches;  that  he  had  vomited  once, 
although  the  vomiting  was  not  of  the  projectile  type;*  that  he  had 
been  constipated;  had  no  desire  whatever  for  food;  that  he  com- 
plained bitterly  on  being  touched,  and  that  he  objected  to  light. 
His  posture  was  characteristic.  Both  arms  and  legs  were  flexed. 
The  legs  could  be  straightened  without  eliciting  evidence  of  pain, 
but  he  immediately  flexed  them  again.  There  was  moderate 
rigidity  of  the  neck,  with  very  shght  retraction  of  the  head.  The 
retraction  was  minimal,  but  attempts  to  Hft  the  patient  by  the 
head  increased  the  rigidity  of  the  neck.  Kernig's  sign  was  posi- 
tive; the  knee-jerks  were  much  diminished;  the  cremasteric  re- 
flexes were  present;  the  epigastric  and  abdominal  reflexes  much 
reduced,  and  there  was  no  Babinski  sign  in  either  foot.  Man- 
ipulation of  the  extremities  caused  pain,  and  there  was  hypertonus 
of  aU  the  muscles  of  the  body.  Indeed,  the  painful  hypertonus 
was  the  most  striking  feature,  it  being  responsible  for  the  Kemig's 
sign,  the  rigidity  of  the  neck,  and  the  posture. 
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Examination  of  the  head  revealed  disturbed  balance  in  both 
eyes — a  lateral  but  no  vertical  conjugate  deviation.  The  pupils 
were  unequal,  the  right  being  the  larger;  they  reacted  to  Hght 
and  to  accommodation,  and  showed  no  paresis.  The  ptosis, 
mentioned  by  the  mother,  was  present  no  longer.  There  was 
no  disturbance  involving  the  cranial  nerves  other  than  the 
third. 

In  view  of  these  findings  it  was  incumbent  to  perform  lumbar 
puncture  at  once.  The  fluid  was  under  considerable  tension,  so 
that  30  c.c.  were  withdrawn  very  rapidly.  It  was  perfectly 
Hmpid — as  clear  as  spring  water.  Each  cubic  millimeter  contained 
1360  cells,  of  which  22  per  cent,  were  polymorphs,  76  per  cent, 
small  lymphocytes,  and  2  per  cent,  large  mononuclears. 

Because  of  the  characters  of  the  cerebrospinal  fluid,  the  diag- 
nosis of  tuberculous  meningitis  was  established.  In  meningitis 
due  to  Diplococcus  intracellularis,  Streptococcus,  Staphylococcus, 
or  Bacillus  influenzce,  the  cerebrospinal  fluid  is  constantly  turbid : 
in  tuberculous  meningitis  it  is  clear,  although  it  may  present  a 
light,  ground-glass  appearance  in  the  test-tube.  However, 
cerebrospinal  fluid  containing  but  22  per  cent,  of  polymorphs 
and  76  per  cent,  of  lymphocytes,  when  associated  with  fever, 
headache,  nausea  and  vomiting,  and  slow,  irregular  pulse,  can 
indicate  hardly  anything  else  than  tuberculous  meningitis. 

The  most  characteristic  symptoms  of  tuberculous  meningitis 
are  irregular  fever,  headache,  nausea  and  vomiting,  and  slow, 
irregular  pulse.  The  behavior  of  the  pulse  is  characteristic. 
In  the  early  stage  it  is  disproportionately  slow,  in  this  case  72, 
although  the  temperature  was  102.4°  F.  While  a  similar  pulse- 
temperature  relationship  is  seen  in  typhoid  fever  also,  yet  at  the 
onset  of  typhoid  fever  headache  is  never  associated  with  nausea 
and  vomiting.  This  is  extremely  important  as  an  early  differen- 
tial diagnostic  point.  Later  on  the  pulse  in  meningitis  increases 
in  rate,  so  that  by  the  second  week  it  is  commonly  above  100. 
In  tuberculous  meningitis — indeed,  in  aU  forms  of  meningitis — 
the  pulse  increases  to  an  astonishingly  rapid  rate  just  before 
death,  and  we  therefore  predict,  that  in  the  terminal  stage  of  this 
boy's  case,  the  pulse  will  increase  to  160,  or  perhaps  even  more. 
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Besides  these  symptoms  of  irregular  fever,  headache,  nausea 
and  vomiting,  and  slow,  irregular  pulse,  other  later  signs  of  tu- 
berculous meningitis  of  extreme  importance  are  observed. 
The  first  is  hypertonus.  This  involves  most  muscles  of  the  body; 
consequently  attempts  to  extend  the  leg  upon  the  thigh  flexed 
upon  the  abdomen  meet  with  instant  resistance.  This  phenom- 
enon constitutes  Kernig's  sign.  Moreover,  upon  Hfting  the 
patient  by  the  head  the  trunk  is  lifted  simultaneously.  This 
rigidity  of  the  neck  is  also  but  a  sign  of  hypertonus.  Finally,  a 
scaphoid  abdomen  is  frequently  observed,  indicative  both  of 
hypertonus  of  the  muscles  of  the  anterior  abdominal  wall  and 
of  absorption  of  the  mesenteric  fat.  It  follows  that  the  scaphoid 
abdomen  is  not  observed  in  the  early  stages 

Another  important  sign  is  the  behavior  of  the  third  cranial 
nerves.  Often  there  is  ptosis  of  one  or  both  eyelids,  and  paresis 
of  one  or  both  of  the  internal  recti.  Furthermore,  pupillary  dis- 
turbances are  common,  inequality  being  the  rule.  Irregularity 
of  the  pupil  as  a  pure  meningitic  sign  does  not  occur. 
Hippus,  or  oscillations  of  the  pupil  when  exposed  to  light,  is 
sometimes  observed.  Usually  the  pupillary  inequalities  are 
transitory — they  are  present  one  hour  and  absent  the  next. 
Dilatation  of  the  pupils  is  also  common  during  the  early  stages 
of  cerebrospinal  fever. 

Of  negative  value  in  this  case  is  the  absence  of  herpes  labialis, 
which  is  seldom  found  in  tuberculous  meningitis,  although  it  is 
common  both  in  the  pneumococcic  and  in  the  diplococcic  varieties. 

More  important  than  the  clinical  signs  is  the  behavior  of  the 
cerebrospinal  fluid.  The  tension  is  constantly,  slightly,  and  at 
times  materially,  increased.  It  is  usually,  though  not  always, 
limpid.  In  the  test-tube  it  rarely  attains  the  degree  of  opacity 
that  merits  comparison  with  ground  glass.  Examination  of  the 
centrifuged  specimen,  which  must  be  made  immediately  upon 
withdrawal,  shows  increase  in  the  cell-count,  in  this  case  to  1360 
per  cubic  millimeter.  Differential  coimt  shows  that  the  lympho- 
cytes predominate,  as  in  this  case,  where  they  formed  76  per  cent 

General  examination  of  the  body  revealed  no  sign  of  any 
other  malady.    The  heart,  lungs,  Hver,  spleen,  and  kidneys  were 
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normal.  One  noteworthy  fact  in  this  patient  is  the  absence  of 
retraction  of  the  anterior  abdominal  muscles,  which  is  usually 
present.  Indeed,  unlike  most  cases  of  tuberculous  meningitis, 
this  patient's  abdomen  protrudes  and  is  tympanitic.  We  can- 
not explain  this  exceptional  degree  of  tympany,  for  tympany  in 
meningitis  is  contrary  to  the  rule,  thus  differing  entirely  from 
t3^hoid  fever.  We,  therefore,  diagnosed  tuberculous  meningitis, 
but  have  been  imable  to  determine  the  original  focus  of  infection. 

After  examination  the  day  of  admission,  on  October  5th, 
the  patient  became  steadily  worse.  During  the  night  of  the 
fifth  he  was  delirious  and  had  a  severe  headache;  the  pulse  be- 
came weak,  and  he  slept  about  an  hour  only.  On  the  sixth  of 
October  the  temperature  fell,  but  the  pulse  and  respiratory  rate 
both  became  more  rapid.  On  the  morning  of  the  sixth  twitching 
of  the  lips  was  observed.  Although  semicomatose  during  most 
of  the  forenoon,  at  intervals  he  aroused  himself  spontaneously. 
In  the  afternoon  he  perspired  profusely  and  was  delirious,  picking 
at  the  bedclothes,  much  as  a  typhoid-fever  patient  in  the  third 
week.  On  the  evening  of  the  sixth  there  was  difficulty  in  swal- 
lowing. Subsequently  he  fell  into  stupor,  from  which  it  was 
almost  impossible  to  arouse  him;  during  the  night  there  was 
muttering  delirium. 

On  the  morning  of  October  7th  the  patient  awoke  rational. 
The  respirations  were  rapid  and  shallow,  but]  the  fever  was 
not  high.  He  complained  of  pain  in  the  stomach,  and  later 
in  the  forenoon  of  headache.  On  the  afternoon  of  the  seventh 
he  became  stuporose,  and  it  was  hard  to  arouse  him  for  nourish- 
ment. During  the  late  afternoon  he  was  quiet,  and  in  the  early 
evening  awake  and  rational,  but  unable  to  urinate.  During  the 
night  of  the  seventh  to  the  eight  he  was  awake  and  rational  at 
intervals,  restless,  and  complained  of  severe  headache.  He  mut- 
tered in  his  sleep.  During  the  forenoon  of  the  eighth  the  tem- 
perature at  one  time  was  normal  and  the  pulse  78.  He  seemed 
rational  when  aroused,  and  perspired  copiously  about  the  head. 
At  this  time  he  urinated  freely.  On  the  evening  of  the  eighth  the 
hands  trembled  slightly,  and  he  lost  control  of  the  bladder. 
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During  the  night  of  the  eighth  to  the  ninth  he  was  awake  several 
times  and  was  rational. 

About  4  o'clock  on  the  morning  of  the  ninth  there  was  an 
involuntary  passage  of  urine.  On  the  afternoon  of  the  ninth 
there  was  difficulty  in  swallowing,  yet  he  could  take  nourishment. 
During  the  night  of  the  ninth  to  the  tenth  he  was  awake  and 
rational  at  intervals,  but  moaning  when  sleeping.  Early  the 
morning  of  the  tenth  Cheyne-Stokes  breathing  was  noticed  for 
the  first  time.  This  is  always  of  bad  prognostic  significance.  On 
the  morning  of  the  tenth  he  could  be  aroused  at  times,  but  was 
stuporose.  Occasionally  the  breathing  was  irregular.  At  noon- 
time on  the  tenth  severe  intermittent  twitching  of  the  muscles 
began  and  lasted  five  minutes  at  a  time.  That  evening  the  same 
phenomenon  was  observed  in  the  right  arm,  and  the  rigidity 
increased,  although  urine  was  passed  three  times  on  the  tenth 
with  his  knowledge  and  control.  On  the  evening  of  the  tenth 
there  were  two  involuntary  bowel  evacuations.  Although  after 
3  p.  M.  on  the  tenth  the  temperature  was  normal,  the  pulse,  which 
was  90  early  in  the  evening  and  100  at  9  p.  m.,  became  weak  and 
intermittent. 

At  midnight  there  appeared  a  convulsion  which  lasted  three 
minutes.  This  convulsion  is  noteworthy,  since  in  tuberculous 
meningitis  convulsions  are  rare,  while  in  pneumococcic  menin- 
gitis they  never  occur. 

Early  the  morning  of  October  nth  his  body  was  covered  with 
cold  sweat,  the  temperature  falHng  to  95.4°  F.  and  the  pulse  re- 
maining at  100,  but  at  times  it  could  not  be  counted.  The  twitch- 
ing of  the  muscles  became  almost  constant.  During  the  fore- 
noon, until  his  death  at  12.03  on  the  eleventh,  he  was  resting 
quietly,  but  the  pulse  was  feeble;  he  was  moaning,  and  at  times 
slight  twitching  appeared  in  various  parts  of  his  body. 

Note  the  following  pulse  changes,  which  are  in  accordance 
with  the  predictions  made  when  this  case  was  demonstrated. 
The  pulse  was  130  at  6  A.  m.,  130  at  8  A.  m.,  128  at  9  a.  m.,  144  at 
10  A.  M.,  148  at  II  A.  M.,  and  just  before  death  it  could  not  be 
counted.  So  far  as  I  have  been  able  to  observe,  this  is  the  rule, 
and  it  has  been  mentioned  before  in  the  Clinics.     One  can 
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always  predict  the  exitus  of  a  case  of  tuberculous  meningitis  by 
the  acceleration  of  the  pulse.  In  these  cases  death  is  never 
sudden,  but  approaches  gradually,  hour  by  hour.  When  the 
temperature  falls  and  the  pulse  rises,  death  takes  place  within 
twelve  hours'  time. 

Appended  is  the  serial  chart  showing  the  range  of  temperature 
from  the  beginning  of  the  illness  until  death  (Figs.  171, 172, 173). 
(For  the  record  from  the  twenty-fifth  of  September  to  the  fifth 
of  October  we  are  indebted  to  the  physician  in  charge  previous 
to  the  patient's  admission  to  Mercy  Hospital.) 

Autopsy,  which  I  performed  the  afternoon  of  his  death,  re- 
vealed the  following  features:  The  brain  was  hardened  and  ex- 
amined by  Professor  F.  Robert  Zeit,  of  Northwestern  University 
Medical  School,  who  reports  thus:  ^^Leptomeningitis  basilaris 
tuberculosa  et  ependymitis  tuberculosa.  Hydrocephalus  internus. 
The  ependymal  lining  of  the  lateral  ventricles,  especially  of  the 
anterior  horn  of  the  left  lateral  ventricle,  is  studded  with  miliary 
tubercles.  The  pia  mater  of  the  base  of  the  brain  and  along 
the  Sylvian  fissures,  and  particularly  the  pia  mater  over  the 
left  supramarginal  gyrus  and  over  the  lower  third  of  the  left 
postcentral  gyrus,  shows  numerous  miliary  tubercles.  There  is 
also  a  moderate  degree  of  hydrocephalus  internus."  Professor 
Zeit  found  no  trace  of  a  soKtary  tubercle  or  tuberculoma  to 
account  for  the  tuberculous  meningitis  or  for  the  epilepsy.  At 
his  death  we  suspected  as  the  cause  of  the  epilepsy  a  solitary 
tubercle,  and  that  this  tubercle  had  involved  the  meninges  in 
general  tuberculous  meningitis;  yet,  after  removing  the  brain 
with  the  greatest  care,  no  solitary  tubercle  could  be  found. 

The  condition  in  the  abdomen  was  most  interesting.  The 
colon  was  markedly  dilated.  The  patient's  mother  felt  that  the 
boy's  epileptic  seizures  had  had  some  association  with  an  ab- 
dominal condition,  and  requested  that  the  colon  be  especially 
examined  at  autopsy.  She  felt  that  the  colon  was  at  fault,  be- 
cause when  special  attention  was  given  to  the  child's  bowels  by 
flushing  the  colon  every  day  by  high  enemas,  the  child  was  freest 
from  convulsions:  in  fact,  when  the  colon  was  lavaged  vigorously 
for  three  months  he  had  no  convulsions.     Congenital  dilatation 
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of  the  colon  (Hirschsprung's  disease)  to  two  and  one-half  or  three 
inches  in  diameter  explained  the  enormous  distention  with  gas, 
previous  to  and  during  his  last  illness.  The  cause  of  this  dilata- 
tion was  stenosis  from  a  congenital  band  two  inches  above  the 
rectosigmoid  junction.  It  is  possible  that  the  Hirschsprung's 
disease,  by  reason  of  the  absorption  of  toxins,  might  have  had 
etiologic  bearing  upon  the  epilepsy,  but  I  do  not  believe  that  it 
was  the  whole  cause. 

Furthermore,  it  is  possible  that  the  instrumental  delivery 
might  have  been  partially  responsible  for  the  epileptic  seizures. 
This  is  more  probable,  as  the  forceps  left  an  imprint  above  and 
behind  the  left  ear.  Although,  according  to  the  history,  the 
child  frothed  at  the  mouth  at  the  age  of  three  months,  yet  the 
attack  which  occurred  when  he  was  one  and  one-half  years  old, 
and  during  which  the  convulsions  lasted  several  hours  and  were 
followed  by  three  days  of  semiconsciousness,  might  have  been 
due  to  vascular  disturbance  which  led  later  to  intensification  of 
the  epilepsy. 

Finally,  the  guinea-pig  which  had  been  inoculated  with  the 
cerebrospinal  fluid  died  on  the  fortieth  day.  Autopsy  showed 
tuberculosis  of  the  inguinal  lymph-nodes  and  of  the  peritoneum. 


SUBACROMIAL  BURSITIS— FORMALIN- 
GLYCERIN  INJECTION 

Summary:  Clinical  history  of  patient;  comments;  injection  of  formalin  and  gly- 
cerin; differential  diagnosis  from  chronic  synovitis  of  shoulder;  technic  of 
injection;  cure  by  injection;  treatment  of  bursitis  by  vesicants. 


HISTORY 

The  patient,  a  male  aged  thirty-six  years,  was  admitted  to 
hospital  January  6,  19 15,  suffering  from  soreness  at  the  anterior 
portion  of  the  right  shoulder  and  from  pain  when  moving  the  arm. 

The  present  trouble  began  nine  weeks  ago,  on  October  28, 
1 914.  While  carrying  lumber,  soreness  developed  over  the  right 
shoulder.  This  disappeared,  but  returned  five  weeks  later,  on 
December  ist,  and  continues  to  trouble  him.  There  is  tender- 
ness beneath  the  acromion  process,  but  no  swelling.  Attempts 
to  place  the  arm  behind  the  back  or  to  raise  it  to  the  head  are 
painful.  It  also  hurts  him  to  lie  on  the  right  shoulder.  He  has 
had  no  sore  throat  and  no  trouble  with  the  teeth.  He  does  not 
remember  having  injured  the  shoulder.  He  had  no  chills  or 
fever  with  the  pain. 

COMMENTS  AND  OPERATION 
Dr.  Murphy  (January  7,  191 5):  This  man  has  subacromial 
bursitis.  When  he  brings  the  arm  around  to  the  back,  he  has 
the  greatest  pain:  he  has  no  pain  in  the  joint.  We  shall  inject 
the  subacromial  bursa  with  formalin  and  glycerin.  It  will  not 
benefit  him  to  inject  the  joint  nor  to  apply  extension.  Immo- 
bilization would  lessen  the  pain,  but  it  may  be  cured  in  a  short 
time  by  injecting  the  bursa  with  a  2  per  cent,  solution  of  formalin 
in  glycerin  and  then  keeping  the  arm  quiet  seventy- two  hours. 
Then  the  chemical  irritation  will  have  passed  away,  and  with  it 
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the  inflammatory  condition  produced  by  carrying  the  scaffolding 
on  his  shoulder.    He  has  no  fixation  of  the  shoulder-joint. 

That  is  a  different  condition  from  the  patient  with  chronic 
synovitis  of  the  shoulder- joint.  The  synovitis  patient  complains 
of  pain  in  the  shoulder.  You  give  him  liniment  and  the  acute 
symptoms  subside,  but  he  returns  at  the  end  of  six  months,  ten 
months,  twelve  months,  saying:  "Doctor,  I  cannot  do  as  much 
with  that  shoulder  as  I  did  before.  It  is  not  painful  when  I  put 
it  through  limited  motion,  but  it  is  extremely  painful  when  I 
endeavor  to  get  it  out  of  the  limited  range.''  Here  you  have  an 
entirely  different  condition  and  a  different  plan  of  treatment. 
Mr.  Robert  Jones,  of  Liverpool,  has  an  effective  plan  of  treating 
an  ancient  synovitis  with  fixation,  but  I  would  not  like  to  have 
it  tried  on  my  own  shoulder  on  account  of  the  extreme  pain. 
He  takes  these  patients  and  without  an  anesthetic  places  them 
standing  in  front  of  him,  puts  the  patient's  forearm  on  the  sur- 
geon's right  shoulder;  then  the  surgeon  clasps  his  hands  over 
the  patient's  shoulder  and  pulls  the  patient's  shoulder  downward 
while  he  presses  the  forearm  upward  until  the  arm  is  straight 
up  alongside  the  head.  You  see  big,  strong  men  faint  when  he 
does  this,  but  at  the  end  of  three  weeks  the  patient  can  do  any- 
thing with  that  arm.  Our  plan  is  to  give  the  patient  ether  and 
then  force  the  arm  through  the  same  range  of  motion.  You 
should  make  the  differential  diagnosis  and  treat  the  bursitis  just 
as  in  any  position  in  the  body.  The  injections,  as  a  rule,  cure  it. 
You  must  inject  with  a  small  syringe,  producing  chemical  irrita- 
tion in  the  entire  sac,  just  as  when  dealing  with  tendovaginitis. 
The  injection  does  not  cure  it  when  the  bursa  is  chronically 
infected. 

You  see  I  have  gone  under  the  acromion  process  into  the  bur- 
sal zone.  The  injection  produces  a  state  of  chemical  inflamma- 
tory reaction.  He  will  have  great  pain  the  next  forty-eight 
hours,  and  then  the  pain  will  disappear  entirely.  One  injection 
cures,  as  a  rule.  We  have  reviewed  the  treatment  of  the  acute 
stage  of  subacromial  bursitis  in  the  volume  on  General  Surgery 
of  the  Practical  Medicine  Series  for  191 5,  p.  530. 

[Note. — ^The  patient  left  hospital  within  a  week,  absolutely 
free  from  pain.] 


SUBUNGUAL  CARCINOMA  OF  FINGER— AMPU- 
TATION; METASTATIC  CARCINOMA  OF 
AXILLA— DISSECTION  OF  AXILLA 

Summary:  Clinical  history  of  patient;  comments  and  operation;  relation  of  single 
trauma  to  development  of  carcinoma;  the  cystic  type  of  carcinoma;  baneful 
effects  of  traction  upon  scars;  importance  of  interruption  of  continuity  of 
constricting  scars  by  interposition  of  graft  of  normal  skin;  operation  for  cervi- 
cal tuberculous  lymphadenitis  obsolete;  postoperative  treatment  of  carci- 
noma; lymph- vessels  course  over  aponeurosis — not  through  muscle;  method 
of  dealing  with  axilla;  exposure  of  anatomy  of  axilla;  question  of  removal  of 
all  the  cancer-cells;  use  of  pectoralis  major  to  prevent  pressure  upon  axilla. 


HISTORY 

The  patient,  a  male  aged  fifty-six  years,  was  admitted  to 
hospital  January  15,  19 15.  There  is  no  history  of  tuberculosis 
in  the  family.  His  mother  died  of  carcinoma  of  the  stomach  at 
seventy-six.     He  had  typhoid  fever  at  twenty. 

The  present  trouble  began  six  years  ago,  in  1909,  with  slight 
serous  discharge,  reddening,  and  irritation  under  the  tip  of  the 
nail  of  the  right  middle  finger.  There  were  no  chills  or  fever. 
A  physician  removed  the  nail,  but  the  lesion  never  healed. 

Three  years  later,  in  October,  191 2,  the  finger  was  amputated 
at  the  base  of  the  second  phalanx.  At  this  time  there  were  no 
recognized  metastases  to  any  of  the  lymph-nodes  of  the  arm. 
Two  or  three  days  after  amputation  there  was  a  discharge  of 
pus.  The  patient  was  incapacitated  five  weeks,  during  which 
time  there  were  chills,  night-sweats,  and  fever.  By  the  end  of 
five  weeks  the  amputated  finger  was  healed,  but  he  noticed 
small  nodules  in  the  right  epitrochlear  and  axillary  zones,  which 
gradually  increased  in  size.  In  October,  19 14,  two  years  after 
the  amputation,  the  axillary  mass  was  removed.  It  was  the 
size  of  a  cocoanut.  Within  three  weeks  he  was  well.  Six  weeks 
after  the  second  operation  he  noticed  a  tumor  in  the  axilla,  to  the 
left  of  the  operative  incision,  which  enlarged  to  the  size  of  a 
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hen's  egg;  at  the  same  time  he  noticed  a  mass  at  the  right  elbow. 
The  axillary  mass  ruptured  a  month  later, — on  January  17, 
19 15, — discharging  serum.  The  next  morning  the  dressings 
were  saturated.  He  had  no  chill  or  fever  when  it  ruptured. 
He  has  lost  no  weight. 

Examination  of  the  patient,  made  on  January  18,  1915,  by 
Dr.  Murphy  showed  a  fluctuating  epitrochlear  timior  which 
resembled  cystic  metastatic  carcinoma.  There  was  also  a  fluctu- 
ating tumor  in  the  axilla,  and  numerous  enlarged  lymph-nodes 
toward  the  midline,  but  so  encapsulated  and  so  freely  movable 
that  they  did  not  suggest  metastatic  carcinoma.  A  piece  was 
removed  and  microscoped,  and  found  to  be  carcinoma  of  a  rap- 
idly growing  type. 

COMMENTS  AND  OPERATION 

Dr.  Murphy  (January  21,  19 15):  That  is  the  story — long- 
continued  irritation  underneath  the  nail,  probably  from  a  ^' wart." 
Such  irritation  is  the  traumatic  etiologic  element  in  carcinoma 
everywhere  except  carcinoma  of  the  breast,  where  one  mild 
traimia  starts  the  carcinoma.  Except  occasionally  in  the  testis, 
that  is  the  only  place  in  which  a  carcinoma  occurs  from  one  mild 
trauma,  and  never  from  superlative  trauma.  One  never  has 
sarcoma  from  superlative  trauma,  nor  from  an  injury  severe 
enough  to  cause  a  fracture.  The  same  is  true  of  tuberculosis: 
one  never  has  metastatic  tuberculosis  localized  at  the  site  of  a 
severe  trauma. 

Chronic  irritation  existed  for  three  years.  The  finger  was 
amputated,  but  the  epitrochlear  and  axillary  lymph-nodes  were 
not  removed  at  that  time  notwithstanding  that  the  disease  was 
recognized  as  carcinoma.  See  that  enormous  involvement! 
There  was  the  first  deposit  of  the  metastatic  carcinoma.  The 
mass  fluctuates  distinctly — this  is  the  cystic  type  of  secondary  car- 
cinoma. It  occurs  more  commonly  in  this  position  than  in  any 
other  in  the  body.  The  carcinoma  does  not  involve  the  skin 
zone  here  as  in  the  mammary  zone.  In  the  latter  the  carcinoma 
reaches  the  skin  surface  in  a  definite  line  above  the  primary  de- 
posit, and,  according  to  Handley,  it  is  forced  to  that  position  by 
the  accumulation  of  malignant  epithelial  cells  behind. 
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I  want  to  keep  this  new  scar  separate  from  the  scar  in  the 
axilla,  for  otherwise  there  will  be  a  long  scar  in  a  position  ex- 
posed to  traction,  and  then  the  development  of  a  keloid.  There 
is  the  muscular  aponeurosis.  The  cancer  has  gone  down  here  in 
the  septum  between  the  two  muscles — down  onto  the  main  vascu- 
lar trunks.  I  am  keeping  beneath  the  capsule  all  the  time — ^you 
see  it  is  fairly  well  encapsulated.  This  mass  should  be  broken 
down,  resembling  an  abscess,  as  so  many  of  them  do.  Above, 
we  have  taken  out  a  specimen  to  be  microscoped.  You  notice 
the  change  in  that  vessel:  we  want  the  pathologist  to  examine 
it  carefully.  Is  it  the  result  of  chronic  infection  or  of  carcinoma- 
tosis in  the  vessels?  There  is  a  superficial  vein,  but  here  the 
artery  pulsates  in  the  field.     There  is  the  nerve. 

Let  the  record  show  that  this  mass  was  encapsulated;  that 
there  was  a  large  tumor  in  the  primary  axillary  zone,  and  con- 
siderable edema  of  the  tissues  of  the  axilla;  and  that  I  went 
under  the  aponeurosis  of  the  muscle,  which  you  see  right  in  the 
field. 

Following  the  story,  what  a  long  period  elapsed  since  the 
primary  lesion,  now  six  years!  The  primary  lesion  remained 
three  years  in  plain  view  before  the  finger  was  amputated,  then 
three  years  elapsed  before  radical  procedure  was  instituted. 
See  the  artery  pulsating!  I  insert  tension  stitches  to  offset  the 
tension  there.  Traction  is  responsible  for  the  occurrence  of 
keloid  in  these  scars.  All  scars  occurring  across  the  axillary 
zone  are  potentially  dangerous.  Again,  all  scars  occurring  across 
the  popliteal  zone  are  dangerous — dangerous  in  that  they  become 
sensitive;  that  they  develop  fibromata,  and  that  they  handicap 
the  patient.  The  longer  they  are,  the  more  serious  they  become. 
You  can  see  that  we  made  a  break  in  the  continuity  of  the  large 
scar  on  the  arm  and  axilla.  If  the  scar  be  separated  in  two  or 
three  places  and  normal  skin  interposed,  so  that  traction  comes 
transversely  to  the  long  axis  of  the  scar,  there  will  be  no  oppor- 
tunity for  contraction.  That  is  the  same  variety  of  scar-change 
seen  in  operations  for  cervical  tuberculous  lymphadenitis,  which 
operations,  fortunately,  are  obsolete.  We  have  not  operated  for 
cervical  tuberculous  lymphadenitis  since  eight  years,  but  treat 
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it  with  tuberculin,  but  we  may  incise  and  curet  suppurating 
individual  lymph-nodes. 

After  amputation  of  this  breast  there  will  be  instituted  a 
definite  treatment  consisting  of  h3rpodermic  injections  of  sodium 
cacodylate  in  conjunction  with  high-tension  rays.  In  some  cases 
we  give  the  Coley  serum. 

It  is  upon  the  aponeurosis  of  the  muscle  that  the  lymphatic 
vessels  run,  not  in  the  muscle.  This  is  not  a  mammary  carci- 
noma. We  remove  the  pectoral  muscles  because  they  are  in 
juxtaposition  with  the  lesion,  even  though  the  same  tendency  to 
encapsulation  is  seen  up  here  as  down  below.  We  retain  the 
upper  fibers  of  the  pectoraHs  major  to  fill  in  the  axilla,  because  it 
must  be  thoroughly  cleaned  out,  excepting  possibly  the  vein  and 
artery,  which  we  hope  to  spare.  We  clean  out  the  axilla  in  the 
less  difficult  direction,  from  above  downward,  including  the  mass 
of  lymph-nodes  at  the  beginning  of  the  chain.  You  notice  how 
white  the  vein  appears:  it  resembles  the  edema  of  an  infection. 
There  are  adhesions  all  along  the  vein.  We  remove  the  pectoraHs 
minor.  Now  we  are  enabled  to  separate  the  whole  mass  from 
the  artery  and  vein.  There  is  the  brachial  plexus  clearly  in 
view;  there,  the  brachial  artery  passing  between  the  two  heads 
of  the  median  nerve.  We  may  have  to  resect  the  wall  of  the 
vein  and  suture  it.  There  are  the  anterior  thoracic  nerves. 
Now  we  get  into  deep  water  with  the  vein.  We  remove  the 
clavipectoral  fascia.  There  is  the  long  subscapular  nerve  de- 
scending. See  the  size  of  this  mass  of  lymph-nodes,  how  it  fills 
the  entire  space  between  the  muscles !  You  now  see  the  path  by 
which  carcinoma  travels — not  in,  but  between,  the  muscles. 

Now,  you  may  ask,  have  all  the  cancer-cells  been  removed? 
By  no  means.  The  major  portion  of  the  cancer  has  been  taken 
out,  but  some  of  the  cancer-cells  remain.  You  recall  the  splendid 
paper  by  Gaylord  on  that  subject.  The  pectoraHs  minor  is 
gone,  but  we  have  preserved  the  pectoraHs  major  to  fill  in  this 
dead  axillary  space.  Many  years  ago  we  devised  this  plan  of 
using  the  muscle  to  fill  the  space,  thus  protecting  the  vessels 
and  nerves  from  pressure. 

Let  the  record  show  that  all  the  sponges  were  removed,  and 
that  a  drainage-tube  was  inserted. 


UNUNITED  FRACTURE  OF  HUMERUS— IM- 
PLANTATION ;  — MUSCULOSPIRAL  PARALY- 
SIS FROM  SECTION  OF  NERVE— NEUROR- 
RHAPHY 

Summary:  Clinical  history  of  patient;  comments  and  operation;  management  of 
a  divided  nerve;  exposure  of  pseudarthrosis  bathed  in  blood-serum,  in  which 
attenuated  infection  may  lurk;  implantation  of  the  fragments;  musculospiral 
nerve  sutured;  tenoplasty  for  wrist-drop;  shortening  of  hvunerus  to  approxi- 
mate divided  nerve-ends. 


HISTORY 

The  patient,  a  male  aged  twenty-six  years,  was  admitted 
to  hospital  January  26,  1915.  His  family  history  is  negative. 
He  has  had  the  usual  diseases  of  childhood.  In  1907  he  was 
operated  upon  for  appendicitis,  and  the  appendix  was  removed. 

The  present  injury  was  received  seven  months  ago,  in  June, 
19 14.  While  driving  a  motor  truck  the  steering  apparatus  broke 
and  the  patient's  left  arm  was  caught  between  spokes  of  the 
steering  wheel,  resulting  in  a  comminuted  fracture  of  the  humerus 
just  below  the  middle  (Fig.  174).  He  was  taken  to  a  hospital, 
where  the  fracture  was  set,  and,  twenty-four  hours  after  the 
accident,  it  was  wired  (Figs.  174  and  175).  A  splint  was 
applied  from  shoulder  to  elbow.  Three  months  later,  in  Sep- 
tember, 1 9 14,  owing  to  non-union,  the  arm  was  reoperated 
upon  and  a  piece  of  dove- tailed  bone,  4X  inches  long,  removed. 
This  time  the  humerus  was  plated  (Figs.  176  and  177),  and  the 
arm  dressed  in  a  gypsum  case.  Upon  removal  of  the  gypsmn 
case  there  was  still  non-union,  and  wrist-drop  had  developed 
(Fig.  178).  ^ 

The  patient  has  now  wrist-drop,  and  is  powerless  to  extend 
the  hand  or  the  fingers.  Flexion  is  good.  He  can  pronate  and 
supinate  the  hand,  and  can  move  the  arm  at  the  elbow. 
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COMMENTS  AND  OPERATION 

Dr.  Murphy  Qanuary  27,  19 15):  When  did  he  notice  the 
wrist-drop? 

Intern:  After  the  operation  at  which  the  fracture  was 
plated,  upon  removal  of  the  gypsum  case. 

Dr.  Murphy:  Yes!  That  is  the  all-important  fact,  and  now 
that  there  is  non-union  the  wrist-drop  is  easily  remedied.  He  has 
a  divided  musculospiral  nerve,  and  the  physician  frankly  told  the 
patient  what  had  caused  it.    It  was  not  a  sequence  of  the  accident. 

If  the  nerve  is  divided,  and  if  we  can  expose  the  ends  and  con- 
tact them,  we  shall  get  splendid  restoration  of  function.  With 
the  neurofibrillae  exposed  like  brush-ends  and  united  in  accurate 
apposition,  there  is  the  same  chance  of  securing  union  and 
restoration  of  function  as  when  bone  is  approximated  under 
similar  conditions,  so  regular  is  the  result.  Take,  for  example, 
the  brachial  plexus.  We  have  had  two  cases  of  division  of  the 
brachial  plexus  above  the  clavicle,  and  even  higher,  in  the  main 
trunks.  These  nerves  were  united.  One  man  was  a  laborer 
and  the  other  a  hotel  porter.  Both  have  returned  to  their 
former  positions.  [Clinics,  June,  1912,  p.  339;  April,  1913,  p. 
259;  February,  1915,  p.  77.] 

Upon  examination  no  neuroma  could  be  determined.  With 
the  parts  now  exposed,  nothing  but  cicatricial  tissue  is  seen  in 
every  direction.  Now  we  apply  the  excitor  to  see  whether  the 
nerve  is  cut  above  or  below.  The  superficial  fibers  seem  to 
be  intact:  the  question  is  whether  that  is  due  to  a  short-circuit 
through  the  muscle.  Now  the  nerve  is  more  freely  exposed: 
there  are  the  fibers  that  supply  the  triceps.  There  is  no  transmis- 
sion to  the  muscles  of  the  wrist  at  all.  If  the  nerve  is  not  cut,  but 
compressed,  there  is  merely  suspension  of  transmission  without 
degeneration  and  a  positive  response  is  obtained  by  the  faradic 
current  helow  the  point  of  compression.  The  faradic  reaction  is 
negative  here.  That  means  the  nerve  is  cut  somewhere,  but  just 
where  we  do  not  know  yet.  No  neuroma  is  apparent  in  this  field, 
which  is  against  the  nerve  being  divided  in  this  zone.  We  recall 
a  patient  from  Milwaukee,  many  years  ago,  with  wrist-drop. 
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whose  musculospiral  nerve  we  exposed,  just  as  we  did  here, 
without  finding  a  neuroma.  We  freed  the  nerve  from  the  bone 
callus,  and  there  was  immediate  faradic  response  from  below 
the  point  at  which  it  was  fixed,  but  none  from  above.  That 
meant  it  was  Hving  and  its  fibers  were  compressed  only. 

Here  is  the  fibrous  tissue  on  the  bone,  forming  a  pseud- 
arthrosis.  There  is  the  blood-senmi  one  finds  around  these  for- 
eign bodies,  sometimes  infected,  sometimes  not.  Microorganisms 
of  low  virulence  are  often  demonstrable,  and  when  present, 
create  a  disturbance.  Novy  recently  recognized  them  as  specific 
microorganisms.  A  patient  who  had  heard  me  speak  about  that 
type  of  infection  sued  his  doctor.  I  was  called  as  a  witness, 
because  the  case  was  published.  It  was  clear  from  these  reports 
exactly  what  we  meant,  but  it  was  not  interpreted  correctly  by 
the  patient.  We  had  occasion  then  to  say  that  the  criticisms  in 
these  clinics  were  criticisms  from  the  standpoint  of  text.  If  you 
held  preachers  responsible  for  living  up  to  their  text,  there 
would  be  but  few  left.  The  same  thing  is  true  of  doctors  living 
up  to  their  text  in  teaching. 

Now  the  bones  are  fairly  well  exposed.  There  is  an  element 
of  danger  in  the  peculiar  fluid  that  you  saw:  we  feel  that  we  know 
little  or  nothing  about  it  microscopically;  clinically  we  are  fairly 
well  informed.  We  work  now  with  the  nerve  in  a  wide-open 
field,  lest  it  be  injured.  Here  is  the  plate  encircling  the  bone. 
That  is  not  a  real  plate :  it  is  merely  a  metallic  strip.  We  free 
the  periosteum  for  half  an  inch  above  and  below  the  line  of 
fracture.  This  is  a  pseudarthrosis.  There  is  the  ligament  that 
develops  around  a  pseudarthrosis.  This  is  the  condition  we 
imitate  in  our  operation  of  arthroplasty. 

Let  the  record  show  that  a  fragment  of  muscle  is  interposed 
between  the  ends  of  the  bone. 

Now  the  fragments  are  exposed,  and  we  press  them  together 
to  relieve  the  nerve  from  tension.  There  is  a  fragment  of  bone 
that  went  forward  around  the  nerves  and  arteries  in  front.  You 
see  how  cautious  we  are,  because  we  do  not  know  what  structures 
are  bound  together  in  that  zone  of  adhesions.  Now  the  fragment 
is  free.     There  is  a  fragment  of  bone  which  will  be  of  service 
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later.  What  we  are  figuring  on  is  to  expose  the  nerve  through- 
out its  length,  and  to  shorten  the  humerus  in  order  to  free  the 
nerve  from  tension.  The  key  to  success  is  not  to  touch  it  with 
one's  hand.  We  shall  implant  this  lower  fragment  into  the 
upper  one.  These  small  fragments  are  left  in  because  of  their 
value  as  centers  of  osteogenesis.  Now,  you  see,  one  fragment 
is  in  vagina  ted  into  the  other  (Fig.  180).  We  turn  these  old 
screw-holes  to  good  advantage  by  passing  the  wire  in  and  out  of 
them.  Implantation  has  many  advantages  over  transplantation 
as  the  ends  are  all  Hving  and  afford  a  greater  resistance  against 
infection  than  a  transplant  would. 

Now  we  must  go  over  this  nerve  to  see  if  it  is  divided  higher 
up.  There  are  the  fibers  of  the  triceps.  Now,  since  the  con- 
strictor has  been  removed,  we  must  work  in  the  presence  of 
blood,  which  retards  progress.  There  is  the  trunk  of  the  nerve 
again  at  the  uppermost  limit  of  the  field.  There  is  no  neuroma 
at  this  point.  There  is  the  branch  that  suppHes  the  triceps. 
There  the  nerve  was  cut,  at  the  upper  part  of  the  incision,  where 
the  upper  screw  was  put  in:  here  is  a  neuroma.  Now  it  shows 
up  beautifully.  We  cut  off  the  neuromatous  ends  of  the  nerve 
back  to  the  normal  fascicuH:  see  them  stick  out!  We  are  ready 
for  the  approximation.  It  does  not  matter  whether  the  proximal 
axons  are  contacted  with  their  corresponding  distal  axons,  so 
long  as  they  send  out  impulses,  since  they  will  regenerate  and 
finally  learn  to  send  impulses  along  the  right  Hne.  The  work  here 
is  slow,  but  were  we  working  for  the  usefulness  of  our  own  arm, 
the  time  would  not  cut  much  figure. 

We  sew  around  the  nerve  folds  of  triceps  muscle,  so  it  will 
not  be  exposed  to  cicatricial  contact.  There  has  been  some 
oozing  which  has  now  subsided. 

Let  the  record  show  that  we  first  exposed  the  musculospiral 
nerve  at  the  point  of  pseudarthrosis  and  found  no  neuroma; 
that  we  then  opened  up  to  the  highest  point,  and  just  over  the 
last  screw-hole  found  the  divided  trunk  with  the  neuromata; 
that  we  excised  a  portion  of  the  nerve  and  contacted  the  ends 
with  chromicized  gut;  and  that  we  succeeded  in  doing  the  entire 
work  without  hand-contacting. 
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Fig.  1 80. — Ununited  fracture  of  the  humerus  after  the  third  operation  of  im- 
plantation of  lower  fragment  into  upper.  Small  fragments  retained  to  act  as 
centers  of  osteogenesis  (anteroposterior  view). 
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Restoration  of  function  requires  from  twelve  to  fourteen 
months.  If  at  the  end  of  that  time  no  evidences  of  restoration 
exist,  then  we  shall  perform  the  author's  tenoplastic  operation  of 
isolating  the  flexor  carpi  radialis  tendon  and  stitching  it  to  the 
extensor  tendons  of  the  digits.  This  procedure  has  given  excel- 
lent results  in  the  cure  of  wrist-drop.     [See  next  case.] 

The  humerus  had  to  be  shortened  one-half  to  three-fourths 
of  an  inch  in  order  to  contact  the  nerve-ends.  Immobilization 
must  be  maintained  from  twelve  to  fourteen  weeks. 


ANCIENT  GUNSHOT  DIVISION  OF  MUSCULO- 

SPIRAL  NERVE— TENOPLASTY— 

ADDITIONAL  NOTE 

[Note. — ^This  case  was  reported  with  illustrations  in  the  June,  19 14,  Clinics, 
P-  477-] 
Summary:  Clinical  history  of  case;  end-result  in  Dr.  Murphy's  tenoplasty  of  flexor 

carpi  radialis  for  wrist-drop  in  cases  where  the  divided  ends  of  the  musculo- 

spiral  nerve  cannot  be  restored. 


Dr.  Murphy  (January  21,  19 15):  Here  is  an  interesting 
case.  This  boy  had  a  fracture  of  the  right  humerus  with  division 
of  the  musculospiral  nerve.  We  exposed  the  nerve  below,  fol- 
lowed it  up,  bringing  the  arm  in  a  flexed  position,  and  then 
united  it.  He  was  operated  upon  twice,  first  in  October,  1913, 
and  later,  for  the  nerve  condition,  in  February,  1914.  He  had  a 
typical  wrist-drop.     How  is  that  for  a  result? 

We  told  you  that  story  intentionally — it  is  untrue,  as  the 
restoration  of  the  nerve  was  impossible,  but  the  result  looks  as 
though  the  nerve  had  been  completely  restored.  We  divided  the 
flexor  carpi  radialis  tendon  at  the  annular  ligament,  transposed 
it  to  the  dorsum,  perforated  the  extensor  tendon  of  the  thumb  and 
each  finger  with  it,  and  sutured  them  to  it.  We  could  not  bring 
the  nerve-ends  together,  since  there  was  a  great  gap  of  one  and 
one-half  inches.  There  is  the  flexor  carpi  radialis  tendon.  The 
musculospiral  nerve  is  gone.  We  think  that  is  one  of  the  prettiest 
and  most  effective  operations  we  have  ever  devised.  We  have 
now  had  four  of  these  cases.  The  flexor  carpi  radialis  tendon 
transfixes  first  the  extensors  pollicis  longus  and  brevis,  second,  the 
extensor  indicis  tendon, — all  at  an  acute  angle  to  its  long  axis, — 
and  finally  it  perforates  all  the  remaining  tendons  of  the  fingers  at 
right  angles  to  its  long  axis,  so  that  now  it  serves  as  an  extensor 
for  all  five  digits.    We  figured  it  all  out.     One  could  not  believe, 
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from  any  description,  without  seeing  it,  that  a  patient  could  get 
so  perfect  a  result.  When  the  patient  tries  to  extend  the  little 
finger  alone,  he  is  powerless  to  do  it.  If  we  first  straighten  the 
others,  then  he  can  extend  the  Kttle  finger.  He  brings  it  to  a 
certain  position  at  which  accessory  muscles,  the  lumbricals  and 
interossei,  come  into  play  and  complete  the  extension. 

In  this  boy's  hand  we  ran  the  proximal  portion  of  the  flexor 
carpi  radialis  tendon  vertically  and  the  distal  obliquely,  so  that 
he  could  extend  the  thumb  and  first  finger  without  extending  the 
remaining  three  fingers.  Why?  Because  they  come  into  play 
successively  at  different  ranges  of  tension,  since  arranged  at 
different  angles. 

[Compare  the  next  case  with  this  one.] 

In  every  injury  of  the  musculospiral  nerve  where  imion  of  the 
cut  ends  is  not  possible  one  may  resort  to  this  operation.  We 
have  had  practically  the  same  result  in  another  class  of  cases, 
and  have  performed  many  tendon  transplantations  in  the  lower 
extremity  for  paralysis  from  anterior  poliomyeHtis. 


ANCIENT  FRACTURE  OF  EXTERNAL  CON- 
DYLE OF  HUMERUS— DIVISION  OF  MUS- 
CULOSPIRAL  NERVE  — TENOPLASTY  ON 
HAND 

Summary:  Clinical  history  of  case;  comments;  non-union  common  at  compact 
areas  of  ends  of  bones;  two  methods  of  dealing  with  musculospiral  paralysis; 
conditions  for  which  neurorrhaphy  is  not  available;  reasons  why  neurorrhaphy 
is  contraindicated  in  this  case;  fracture  of  condyle  ignored — tenoplasty  de- 
cided upon;  steps  of  tenoplasty;  how  it  saves  time  for  the  patient  in  rapid 
restoration  of  function — one  month  vs.  one  year;  operation  easy  but  time- 
consuming;  results  of  tenoplasty. 


HISTORY 


The  patient,  a  male  aged  twenty  years,  was  admitted  to  hos- 
pital April  15,1915.  He  is  a  foreigner  and  does  not  speak  English, 
and  the  following  history  is  the  one  which  the  physician  who  orig- 
inally saw  the  case  sent  with  the  patient: 

Ten  months  ago,  on  June  18,  1914,  the  right  arm  was  caught 
in  a  belt  wheel,  resulting  in  injury  to  the  right  elbow-joint. 
Skiagram  revealed  fracture  of  the  external  condyle  of  the  hu- 
merus and  luxation  of  the  radius  (Figs.  181  and  182).  When 
admitted  to  hospital,  there  was  complete  musculospiral  paralysis. 
After  consultation  with  a  colleague  it  was  decided  to  reduce  the 
fracture  and  dress  the  arm  in  hyperflexion.  Thinking  the 
paralysis  might  be  due  to  pressure  upon  the  nerve,  an  operation 
was  considered.  Three  weeks  later,  the  paralysis  continuing, 
the  splint  was  removed,  and  the  fragments  found  in  good  apposi- 
tion. Passive  motion  and  electric  treatments  were  instituted. 
He  could  extend  the  arm  within  a  greater  arc,  but  electric  re- 
sponse of  the  musculospiral  nerv^e  was  negative  to  the  faradic 
current.  Galvanic  reaction  was  positive.  Three  months  after 
the  injury,  in  September,  19 14,  the  external  condyle  was  much 
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more  prominent.  This  was  interpreted  as  due  to  too  early  move- 
ments, which  increased  the  amount  of  callus,  resulting  in  fibrous 
union.  Two  months  ago,  on  February  26,  1915,  he  was  operated 
upon  with  a  view  to  naihng  the  fracture.  Cutting  down  through 
the  old  scar,  the  fragments  were  found  to  be  bound  to  a  large, 
firm  callus  and  nothing  further  was  done.  The  proximal  end 
of  the  severed  musculospiral  nerve  was  located,  but  the  distal 
portion  was  not  found.  The  proximal  portion  was  spHt,  length- 
ened, and  the  end  was  sutured  beneath  a  muscle-sheath  attached 
to  the  external  condyle.  The  wound  healed,  and  within  a  few 
days  it  was  noticed  that  the  patient  could  slightly  extend  the 
index-finger,  which  movement  was  impossible  before  operation. 
The  patient  is  brought  here  for  the  purpose  of  restoring  the 
usefulness  of  the  arm. 

COMMENTS  AND  OPERATION 

Dr.  Murphy  (April  17,  191 5):  You  mean  by  the  old  scar 
what?    It  was  not  a  compound  fracture,  was  it? 

Intern:  No,  sir. 

Dr.  Murphy:  No,  it  was  not  a  compoimd  fracture.  As 
a  sequence  of  the  fracture  of  the  external  condyle,  he  has  a 
wrist-drop,  which  was  present  before  the  operation:  it  is  not  a 
post-operative  wrist-drop,  but  a  traumatic.  The  physician  ex- 
posed the  bone  and  stated  that  he  found  the  proximal  end  of  the 
musculospiral  nerve,  but  that  he  could  not  find  the  distal  end. 
He  attached  the  proximal  end  to  some  muscle-fibers,  hoping 
the  neurofibrillae  would  be  guided  toward  the  distal  end.  He 
did  not  disturb  the  line  of  non-union. 

The  only  place  in  the  ends  of  a  bone  that  non-union  commonly 
occurs  is  at  a  condyle.  Why?  Because  in  the  ends  of  a  bone, 
with  this  exception,  there  is  always  cancellated  tissue.  One 
practically  never  sees  non-imion  at  the  site  of  cancellated  tissue. 
In  this  position,  at  the  neck  of  the  condyle,  there  is  no  cancellated 
tissue.  It  is  compact,  and  that  is  why  non-union  occurs  so  com- 
monly in  that  location.  We  have  had  half  a  dozen,  perhaps 
ten,  such  cases  here  from  time  to  time.  It  is  at  the  beginning  of 
the  compact  tissue.    Were  it  lower,  imion  would  occur,  but  the 


Fig.   i8i. — Ancient  ununited  fracture  of   external  condyle  of  humerus  (antero- 
posterior view). 


Fig.  182. — Ancient  ununited  fracture  of  external  condyle  of  humerus  (lateral  view). 
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line  of  fracture  has  involved  the  densest  portion  of  the  compact 
tissue. 

There  are  two  methods  of  dealing  with  injury  of  the  musculo- 
spiral  nerve.  The  first  is  exposure  of  the  ends  and  end-to-end 
approximation,  covering  the  line  of  union  with  muscle,  fascia,  fat, 
or  egg-membrane,  so  that  regeneration  will  follow.  The  condi- 
tions under  which  that  is  not  possible  are,  first,  gunshot  wounds 
of  the  elbow,  which  most  frequently  result  in  this  paralysis. 
Here  the  ends  of  the  nerve  cannot  be  found,  so  that  plastic  nerve 
operation  is  impossible;  second,  in  fracture  of  the  external  con- 
dyle, which,  while  it  does  not  always  divide  the  nerve,  yet  fre- 
quently binds  it  down  in  a  firm  callus  that  blocks  conduction; 
the  third  is  where  the  nerve  is  divided  completely  and  retracted 
from  the  point  of  division,  which,  we  apprehend,  is  the  condition 
here.  In  the  dissection  the  physician  was  unable  to  find  the 
distal  end  of  the  nerve.  That  was  seven  weeks  ago.  There  are 
two  reasons  why  we  should  not  try  to  locate  the  ends  of  that 
nerve.  One  is,  there  is  a  mass  of  connective  tissue  to  an  extent 
of  four  inches.  We  can  feel  the  upper  end  plainly,  but  the  lower 
end  is  buried  in  a  mass  of  connective  tissue.  In  addition,  infec- 
tion is  present,  and  a  sinus  leads  down  to  the  site  of  approxima- 
tion. There  is,  however,  an  operation  which  may  be  substituted 
for  neurorrhaphy  of  the  musculospiral  nerve,  and  that  is  tendon 
transplantation.  In  a  recent  case  of  the  latter  operation  the 
result  was  striking.  At  the  International  Surgical  Congress  in 
April,  1 9 14,  we  showed  this  patient  ostensibly  as  an  example  of 
reunion  of  the  musculospiral  nerve,  and  every  one  accepted  it  as 
a  good  result.  Then  we  demonstrated  what  we  had  really  done. 
[For  plan  of  tenoplasty  see  preceding  case.] 

This  operation  of  tenoplasty  is  the  scheme  we  are  to  follow 
in  this  case  to-day.  It  is  a  splendid  solution  for  a  very  serious 
condition. 

Now  we  need  not  interfere  with  this  elbow,  for  the  range  of 
motion  is  extensive.  That  he  has  non-union  of  the  condyle  does 
not  concern  us  at  all.  He  can  close  the  hand,  but  that  is  futile 
if  he  cannot  open  it.     He  has  both  wrist-drop  and  finger-drop. 

Let  the  record  show  that  we  first  exposed  the  flexor  carpi 
VOL.  rv — ^44 


690  CLIlSnCS   OF  JOHN  B.   MURPHY 

radialis,  detached  it,  and  released  it  dorsally  four  inches  by 
tunneling  through  a  buttonhole  incision;  that  we  passed  it 
subcutaneously  downward  again  to  the  level  of  the  upper  margin 
of  the  posterior  annular  ligament;  that  we  then  located  and 
identified  the  extensor  tendons;  that,  after  this  exposure,  we 
transfixed  the  extensor  tendons  of  the  thumb  and  then  of  each 
finger — two  for  the  index-  and  two  for  the  little  finger;  that  the 
tendons  of  the  thumb  and  of  the  index-finger  were  attached  in  an 
almost  direct  line,  and  then  the  remaining  tendons  were  ar- 
ranged obliquely  from  above  and  without  downward  and  inward, 
so  that  extension  would  not  bring  into  play  the  inner  three 
fingers  ahead  of  the  thumb  and  the  index — in  other  words,  so 
that  the  thumb  and  the  index  would  extend  independently  of 
the  other  three;  that  after  completing  this  step  we  united  the 
superficial  fascia  and  fat  so  as  to  prevent  union  of  the  tendons 
with  the  skin;  and  that  the  skin  was  closed  with  catgut  sutures 
and  the  hand  dressed  in  a  superlatively  extended  position  until 
union  occurs. 

It  can  be  seen  what  a  time-saver  this  operation  is  to  the 
patient.  Here  we  expect  complete  restoration  of  function  within 
four  weeks,  while  after  nerve  approximation  twelve  months 
must  elapse  before  function  is  restored.  The  results  of  this 
operation  have  been  gratifying,  and  the  work  is  not  difiicult 
technically,  but  just  a  little  tedious  from  the  necessity  of  minute 
attention  to  details. 

[April  20,  191 5:  He  can  work  all  the  extensors  and  get  the 
fingers  out  straight,  and  it  is  only  three  days  since  the  operation 
(Figs.  188-193).] 
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INFANTILE  PALSY  OF  FLEXORS  OF  HAND 
AND  FINGERS— TENOPLASTY 

Summary:  Clinical  history  of  case;  comments;  paralysis  of  ulnar  and  median 
nerves;  steps  by  which  certain  tendons  are  selected  for  transplantation; 
adaptation  of  transplanted  tendons;  surgical  anatomy  of  tendons,  nerves,  and 
vessels  about  wrist;  technic  of  operation;  necessity  of  lengthening  extensor 
tendons;  training  the  muscles  after  operation;  mode  of  transmission,  difficulty 
of  diagnosis,  and  necessity  of  a  prophylactic  vaccine  in  anterior  poliomyeli- 
tis. 


HISTORY 

The  patient,  a  male  aged  seven  years,  was  admitted  to  hos- 
pital September  9,  19 14.  The  family  history  is  negative.  He 
has  had  the  usual  diseases  of  childhood. 

The  present  trouble  began  over  three  years  ago,  on  July  9, 
191 1,  with  severe  headache.  The  next  day  there  was  high  fever, 
but  there  were  no  chills  nor  was  there  any  nausea.  That  night 
he  lay  quietly  in  bed,  completely  relaxed,  complaining  slightly 
of  headache.  Two  days  later,  while  at  breakfast,  the  parents 
noticed  that  he  was  powerless  to  use  the  right  hand.  Sensation, 
however,  was  normal.  This  paralytic  state  continued,  after  the 
onset  of  the  fever,  for  two  weeks,  when  motion  returned  to  the 
thumb,  and  in  September,  191 1,  he  could  raise  the  arm  over  the 
head.  At  present  he  can,  in  addition,  flex  and  extend  the  fore- 
arm and  extend  the  wrist,  but  cannot  flex  the  wrist  or  flex  the 
thumb  and  fingers  unless  the  wrist  be  hyperextended  upon  the 

forearm. 

COMMENTS  AND  OPERATION 

Dr.  Mukphy  (September  10,  1914):  He  has  no  power  of 
flexion  of  the  fingers  nor  of  the  thiunb.  What  two  nerves  are 
out  of  commission? 

Intern:  The  ulnar  and  the  median. 

Dr.  Murphy:  Yes,  they  are  both  out  of  commission.  He 
cannot  adduct  the  thiunb,  signifying  that  the  ulnar  nerve  is 
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entirely  out  of  commission.  When  he  hyperextends  the  hand, 
the  fingers  are  automatically  flexed  through  the  tendons  of  the 
flexor  group  of  muscles.  He  has  power  of  supination,  showing 
that  the  brachioradialis  is  in  commission.  Extension  is  intact. 
K  he  could  close  the  hand,  he  would  have  a  serviceable  member. 
What  can  be  done?  What  muscle  can  we  dispense  with  as  an  ex- 
tensor and  appropriate  as  a  flexor?  That  is  the  proposition.  We 
have  faced  this  proposition  before  in  exactly  the  same  way.  We 
can  take  the  two  radial  carpal  extensors  and  convert  them  into 
flexors.  We  do  not  care  so  much  about  the  flexion  of  the  hand 
as  the  flexion  of  the  fingers.  We  can  take  the  brachioradialis, 
which  is  a  weak  supinator,  and  convert  it  also  into  a  flexor. 
Therefore,  there  are  three  muscles  we  can  convert  into  flexors, 
namely,  the  extensor  carpi  radialis  longus,  the  brevis,  and  the 
brachioradialis.  What  is  the  first  indication?  To  secure  a 
good  flexor  for  the  thumb.  If  he  could  only  flex  the  thumb,  the 
hand  would  be  of  more  value  than  it  is  now.  What  is  the  second 
indication?  To  provide  flexors  for  the  next  two  fingers,  the 
index  and  middle.  Hence  if  we  can  expose  and  free  these  three 
muscles  from  their  insertions  and  make  them  play  the  role  of  the 
flexors  that  are  out  of  commission,  he  will  have  a  serviceable 
hand.  We  do  not  need  a  new  flexor  carpi  radialis.  Why? 
Because  flexion  of  the  fingers  flexes  the  hand  secondarily. 

The  extensors  carpi  radialis  longus  and  brevis  are  attached  to 
the  bases  of  the  second  and  third  metacarpal  bones,  after  running 
beneath  the  extensors  of  the  thumb.  In  this  patient's  arm  all  the 
muscles  are  feebler  than  normal.  The  next  thing  is  to  find  the 
styloid  process  of  the  radius.  Here  is  the  supinator  longus,  or 
brachioradialis,  as  it  is  more  commonly  termed.  We  shall  detach 
it,  bring  it  forward,  and  fasten  it  to  the  flexor  tendons.  We  now 
stretch  the  extensor  tendons,  so  that  they  will  not  antagonize  too 
forcibly  when  we  bring  the  hand  forward.  He  will  soon  learn 
to  train  the  muscles  in  accordance  with  the  plan  of  the  operation, 
and  it  is  surprising  how  quickly  patients  learn  this.  Dogs  adapt 
their  motions  in  a  day  after  transplantation  of  their  tendons — 
in  a  day  they  learn  to  contract  the  proper  tendon  when  an  exten- 
sor is  converted  into  a  flexor. 
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We  find  the  three  tendons  here  in  close  proximity.  We  detach 
the  extensors  longus  and  brevis  and  let  them  sHp  out  from  beneath 
the  thumb  extensors.  Here  is  the  tendon  of  the  brachioradialis. 
Why  does  it  not  move  the  wrist-joint?  Because  it  is  attached  to 
the  styloid  process  of  the  radius.  We  expose  the  flexor  tendons 
by  going  to  the  ulnar  side  of  the  radial  artery  and  nerve.  We 
thus  encounter  the  median  nerve.  The  next  step  is  to  isolate 
the  flexors  profundus  and  sublimis.  Now  we  have  all  the  tendons 
of  the  superficial  group:  let  us  elevate  them  so  as  to  expose  the 
deep  group. 

We  are  ready  to  transplant.  First,  however,  the  extensor 
tendons,  short  by  contraction  from  lack  of  opposition,  must  be 
elongated  three-quarters  of  an  inch.  We  have  transposed  these 
tendons  many  times  in  practically  every  type  of  contraction,  and 
so  far  have  obtained  good  results.  We  expect  to  get  a  good  re- 
sult in  this  case.  The  bleeding  has  stopped.  In  closing  the 
wound  it  is  important  to  insert  a  stitch  that  will  lift  the  skin 
away  from  the  spliced  tendons,  otherwise  adhesions  are  liable  to 
develop  between  the  tendons  and  the  skin. 

Visiting  Doctor:  What  is  the  after-treatment? 

Dr.  Murphy:  Shortly  after  operation  we  commence  working 
the  hand  and  training  the  patient  to  use  it — to  extend  the  fingers 
and  flex  them  again.  He  soon  learns  to  do  this.  Children  learn 
more  rapidly  than  adults,  and  animals  more  rapidly  than  either. 

There  has  been  much  in  the  Kterature  about  the  discovery  of 
the  cause  and  prevention  of  the  infection  in  these  cases  of  anterior 
poliomyelitis,  of  which  this  is  a  beautiful  example.  These 
researches  will  have  no  practical  value  imtil  a  prophylactic  vac- 
cine has  been  produced,  because  the  destruction  occurs  before  the 
diagnosis  is  made.  It  is  an  infection,  which,  for  some  unknown 
reason,  selects  for  attack  isolated  cells  in  the  anterior  horns  of  the 
spinal  cord  or  motor-cell  tract.  One  can  see  that,  as  matters 
now  stand,  treatment  of  the  infection  itself  is  of  no  avail.  When 
the  child  develops  headache  and  fever,  one  does  not  know  whether 
scarlet  fever,  anterior  poliomyelitis,  measles,  gastro-enteric  dis- 
turbance, or  other  disease  will  reveal  itself  the  next  day.  That  it 
is  endemic  is  certain;  that  it  has  some  relation  to  the  milk  supply 
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is  also  fairly  certain,  but  whether  it  is  transmitted  by  the  horse- 
fly has  not  been  so  definitely  settled. 

Let  the  record  show  that  we  exposed  the  extensor  carpi 
radialis  longus  and  brevis  and  also  the  brachioradialis;  that  the 
brachioradiaUs  appeared  imperfectly  developed;  that  we  then 
detached  their  tendons,  and,  passing  them  forward  imder  the 
skin,  brought  them  out  again  three  inches  higher  up  than  where 
they  had  passed  beneath  the  extensors  of  the  thimib ;  that  it  was 
necessary  to  lengthen  the  extensor  tendons  three-quarters  of  an 
inch  and  to  stretch  the  posterior  joint  capsule,  in  order  to  admit 
of  complete  passive  flexion  of  the  wrist  and  fingers;  that  we  next 
attached  the  extensor  carpi  radiahs  brevis  to  the  long  flexor 
tendon  of  the  thumb,  so  as  to  obtain  full  thiunb  flexion;  that 
we  then  passed  the  extensor  carpi  radialis  longus  through  perfora- 
tions in  all  tendons  of  both  the  deep  and  the  superficial  flexors, 
fixing  each  one  in  succession  to  the  longus  tendon,  and  finally 
that  flexion  brings  into  play  (aside  from  the  thumb)  successively 
the  index,  middle,  ring,  and  little  fingers. 

In  our  next  case  of  this  type  we  are  going  to  utilize  the 
extensor  carpi  radiahs  longus  only,  appropriating  it  to  the  anterior 
tendons  by  the  method  described  in  the  previous  case  of  appro- 
priating the  flexor  carpi  radiahs  to  the  posterior  tendons.  This 
should  be  done  above  the  annular  Hgament,  so  as  not  to  have 
extension  retarded  by  the  constriction  of  this  hgament  on  the 
point  of  union. 

[Note. — ^There  was  complete  primary  union.  The  patient 
left  the  hospital  at  the  end  of  two  weeks. — Ed.] 


TUBERCULOSIS  OF  STERNUM  AND  RIB— EX- 
CISION OF  SINUS  AND  CURETTAGE 

Summary:   Clinical  history  of  case;   comments  and  operation;   infections  of  ster- 
num— tuberculous  and  typhoid;  incision  and  curettage. 


HISTORY 

The  patient,  a  female  aged  forty-one  years,  was  admitted  to 
hospital  in  April,  191 5,  complaining  of  a  sinus  over  the  lower  part 
of  the  sternum,  which  is  tender  and  which  aches  at  times.  She 
had  scarlet  fever  in  childhood.  There  is  no  history  of  tuber- 
culosis in  the  family.  Her  mother  died  of  carcinoma  of  the 
breast.    The  menstrual  history  is  negative. 

Six  years  ago,  in  1909,  she  was  operated  upon  for  cervical 
tuberculous  lymphadenitis.  Four  years  ago,  in  191 1,  a  painful 
lump  the  size  of  a  hen's  egg  appeared  just  below  and  internal  to 
the  left  breast.  It  was  opened  and  discharged  pus  freely,  and 
an  adjacent  rib  was  curetted.  The  discharge  continued  for 
three  months  until  the  sinus  dosed.  Her  general  health  was 
imimpaired.  There  were  no  night-sweats,  nor  was  there  any 
cough  or  loss  of  weight. 

Fifteen  months  before  admission,  in  December,  1913,  a 
second  swelling  appeared  just  to  the  iimer  side  of  the  site  of  the 
first  one.  This  was  incised  and  curetted,  and  healed  two  months 
later. 

The  patient  remained  well  until  eight  days  ago,  when  intense 
pain  from  a  swelling  over  the  lower  portion  of  the  stermmi  began 
and  lasted  four  days.  The  swelling  opened  of  itself  and  evacu- 
ated pus,  with  relief  of  pain,  but  tenderness  persists.  Since  two 
days  there  has  been  aching  over  the  shoulder-blades  and  in  the 
lower  part  of  the  neck,  just  above  the  clavicles.  During  the 
past  year  the  patient  has  gained  in  weight.  She  still  does  not 
cough,  nor  has  she  night-sweats.     The  appetite  is  good. 
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COMMENTS  AND  OPERATION 

Dr.  Murphy  (April  22,  191 5):  That  is  the  usual  history  of 
perichondrial  infection,  which  is  commonly  tuberculous.  The 
treatment  was  that  routinely  employed.  A  skiagram  was  taken 
to  demonstrate  the  sinus. 

Of  the  infections  in  or  near  the  stemtun,  the  most  frequent 
is  tuberculosis,  and  the  most  obstinate,  that  of  Bacillus  typhosus. 
Typhoid  infection  of  the  perichondriimi  is  one  of  the  most  annoy- 
ing things  imaginable,  and  it  wears  the  patient  out  long  before 
cure  is  obtained.  After  repeated  operations  and  after  years  of 
annoyance  it  finally  heals.  We  recall  a  patient  from  New  Mexico. 
He  remained  here  two  years,  and  was  just  one  mass  of  scars 
on  his  chest  from  typhoid  infection,  but  finally  recovered.  That 
must  have  been  fifteen  years  ago,  and  he  has  remained  well  since. 

A  perichondrial  infection  of  this  type  may  extend  from  the 
cartilage  into  the  sternum,  later  traveUng  across  to  the  opposite 
side.     It  may  also  attack  the  sternum  posteriorly. 

There,  you  see,  is  the  typical  tuberculous  granulation  tissue, 
going  down  into  a  pocket,  where  it  involves  the  cartilage. 

Let  the  record  show  that  the  sinus  was  excised  and  that  the 
carious  bone  of  the  sternmn  and  the  entire  cartilage  of  the  rib 
were  removed  with  the  curet. 


METASTATIC  THYMUS  TUMOR  IN  BREAST-^ 
AMPUTATION 

Summary:  Clinical  history  of  case;  comments;  imusual  trauma-relationship;  can- 
cer of  male  breast  more  malignant  than  that  of  female  breast;  characteristic 
signs  and  sequelae  of  hyperthymusism;  amputation  of  breast;  direction  of 
lymphatics  from  breast;  cancer  in  mice;  coffer-damming  of  cancer-cells; 
treatment  of  axilla;  the  supraclavicular  lymph-node;  value  of  a;-rays  after 
operation;  corpusclesofHassall  in  the  mammary  gland;  tumors  of  the  th)anus 
gland. 

HISTORY 

The  patient,  a  male  forty-four  years  of  age,  single,  was 
admitted  to  hospital  May  23,  19 14.  There  was  no  family  his- 
tory of  tuberculosis  or  malignancy.  The  past  history  revealed 
an  attack  of  typhoid  fever  fifteen  years  ago — in  1889. 

When  seventeen  years  of  age  the  patient  frequently  struck 
the  right  breast  with  the  plow-handle.  The  breast  became  sore, 
especially  under  the  nipple,  where  a  small  tumor  appeared. 
A  physician  painted  the  breast  with  iodin  and  the  soreness  dis- 
appeared, but  the  lump  remained. 

Four  years  ago,  in  1910,  the  breast  again  became  sore,  but 
not  from  injury.  It  was  again  painted  with  iodin,  and  again  the 
soreness  disappeared,  but  the  lump  behind  the  nipple  remained. 
Since  March,  1914,  the  breast  has  been  painful,  and  the  tumor 
has  increased  from  the  size  of  a  marble  to  that  of  a  hen's  egg, 
as  at  present.     Chills  and  fever  have  at  no  time  been  present. 

COMMENTS  AND  OPERATION 
Dr.  Murphy:  This  is  a  tiunor  in  a  male  breast,  which  one 
rarely  sees.  The  history  of  the  ancient  trauma,  many  years 
previously,  is  contrary  to  the  usual  history  of  trauma-relationship 
to  neoplasms  of  the  breast.  The  rule  is  that  within  a  few  years — 
and  often  within  a  few  months — of  the  trauma  the  enlargement 
of  the  breast  appears,  and  often  with  malignant  manifestations. 
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Here  the  traumata  occurred  early  in  life,  and  the  enlargement 
was  first  noticed  three  years  ago.  The  rapid  increase  has  been 
during  the  past  year.  By  palpation  one  is  unable  to  differentiate 
between  traumatic  cavernous  angioma  with  fibrosis  and  fibroma 
and  malignant  neoplasm  of  the  sarcomatous  or  carcinomatous 
type.  We  do  not  know  of  any  definite  statistics  on  the  relative 
frequency  of  carcinoma  and  sarcoma  in  the  male  breast.*  We 
know  that  cancer  of  the  male  breast  is  more  malignant  than 
cancer  of  the  female  breast,  and  that  a  larger  percentage  dies 
a  cancer  death,  so  that  tumors  in  the  male  breast  demand  imme- 
diate interference  if  good  results  are  sought. 

There  are,  however,  other  features  that  are  not  mentioned 
in  the  history — the  high  tenor  voice;  underdevelopment  of  the 
external  genitalia,  and  exceptionally  large  breasts  for  a  man. 
There  is  a  considerable  quantity  of  general  adipose  tissue,  but 
not  the  great  adiposity  that  is  common  in  thymus  disease.  The 
whole  picture  portrays  at  once  a  hyperthymus  condition,  which 
increases  the  hazard  of  operation,  and  particularly  of  the  anes- 
thetic. We  advised  the  anesthetist  that  this  man  required 
special  attention  and  careful  watching.  From  this  condition  of 
status  lymphaticus  hyperthymicus  a  certain  number  of  deaths 
occurs  yearly — rarely  in  adult  hfe,  but  commonly  in  infancy  and 
in  childhood.  He  lacks  a  characteristic  that  is  so  common  in 
h)^erthymusism,  namely,  broadening  of  the  hips.  He  walks 
perfectly  well.  Every  month  or  two  there  are  sent  to  us  cases 
of  *'hip  disease"  that  are  in  reality  lesions  of  the  thymus  gland, 
and  not  of  the  hip  primarily.  Boys  and  girls  who,  at  the  ages 
of  from  twelve  to  sixteen,  weigh  from  i8o  to  230  or  240  pounds, 
are  practically  all  examples  of  hyperthymusism.  Later,  as  they 
approach  adolescence,  a  large  percentage  develops  coxa  vara, 
which,  in  turn  in  this  instance,  is  merely  a  classic  manifestation 
of  thymus  disease. 

*  Dr.  J.  Leon  Herman,  of  Philadelphia,  who  is  making  an  extensive  investiga- 
tion into  diseases  of  the  breast,  kindly  supplied  the  editor  with  the  following  figures: 
Of  1879  cases  of  mammary  carcinoma,  i6  occurred  in  males  (i  per  cent.). 

Of  435  cases  of  mammary  sarcomata  collected  by  Geist  and  Wilensky  (Ann. 
Surg.,  July,  1915),  9  occiured  in  males  (2  per  cent.). 
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There  is  a  peculiar  resilience  in  this  mammary  enlargement 
that  is  not  suggestive  of  carcinoma. 

[Operation.]  We  remove  the  fascia  covering  the  pectoralis 
major  in  every  timior  case,  since  the  lymphatics  course  over  the 
surface  of  the  muscle  and  not  within  the  muscle.  The  tmnor  is 
hard,  but  not  friable,  and  the  gross  appearance  does  not  suggest 
malignancy.  We  shall  not,  therefore,  remove  the  lymph-node- 
bearing  areolar  tissue  of  the  axilla,  nor  the  pectoral  muscles. 

The  lymphatics  from  the  breast  are  arranged  in  four  groups, 
according  to  the  direction  they  take: 

First:  The  largest  group,  which  passes  into  the  axilla. 

Second:  The  next  largest  group,  which  perforates  the  second 
intercostal  space  at  the  margin  of  the  sternum. 

Third :  The  group  that  perforates  the  sixth  interspace  at  the 
anterior  mammary  line. 

Fourth:  The  group  that  travels  down  to  the  imibilicus  and 
through  the  round  ligament  to  the  liver.  Much  clinical  impor- 
tance has  been  attributed  to  this  last  group  recently  by  Handley, 
whose  views  we  feel,  from  experience,  that  we  cannot  indorse. 
Therefore,  we  do  not  dissect  that  chain  of  lymphatics  down  to 
the  umbilicus,  nor  do  we  excise  the  pectoral  muscles. 

Most  cancer-cells  from  the  breast  are  carried  to  the  axillary 
lymph-nodes,  where  they  are  arrested  and  held  for  a  considerable 
time.  Studies  of  cancer  in  mice  show  that  metastases  travel 
through  the  lymphatics  and  rarely  through  the  blood.  It  has 
been  estimated  that  in  the  Japanese  waltzing  mouse  cancer 
metastasizes  regularly  and  uniformly  on  the  thirty-ninth  day. 
We  do  not  know  how  soon  after  their  primary  penetration  of  the 
basement  membrane,  which  determines  malignancy,  the  cells  are 
conveyed  to  the  next  chain  of  lymphatics.  With  such  knowl- 
edge one  could  say  positively  when  cancer  is  early  and  when  late. 
We  do  know,  however,  that  the  time  varies  with  the  habit  of 
people.  We  know  that  people  of  corpulent  habit  do  not  coffer- 
dam nor  form  granulation  or  fibrous  tissue  like  thin  people. 
They  confine  the  cells  in  encapsulated,  coffer-dammed  areas  but 
a  short  period  of  time.  We  know  that  thin  people  coffer-dam 
them  many  years  without  showing  evidences  of  metastases. 
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These  observations  are  not  supported  by  experimental  evidence, 
only  by  clinical  facts.  Very  early  operations  have  a  longer  period 
of  permanent  immunity  and  a  larger  percentage  of  permanent 
cures.  Fat  people  and  young  people  have  early  metastases  in 
distant  portions  of  the  body.  In  them  the  cancer-cells  metas- 
tasize rapidly,  just  as  streptococci  do.  In  thin  people  and  old 
people  these  cells  metastasize  like  staphylococci.  They  are 
held  and  coffer-dammed  in  each  zone  as  they  progress. 

These  are  the  pictures  from  a  cKnical  standpoint.  In  the 
operation,  therefore,  it  is  essential  that  one  remove  the  tumor 
from  the  point  of  primary  infection.  If  the  skin  be  involved  in 
the  carcinoma,  it  should  be  widely  removed.  If  the  skin  be  free 
and  not  fixed  to  the  breast,  it  is  not  so  essential  that  a  large  area 
be  removed.  When  the  growth  has  penetrated  the  pectoral 
fascia  and  invaded  the  pectoralis  major  muscle,  the  latter  should 
be  removed.  In  all  cases,  in  addition,  the  loose  fatty  areolar 
tissue  in  front  of  the  posterior  wall  of  the  axilla  should  be  removed, 
because  the  lymphatic  vessels  traverse  the  loose  fatty  areolar 
tissue  zone.  Next,  the  fatty  tissue  between  the  pectoralis  major 
and  minor  should  always  be  excised,  because  in  this  locality  there 
resides  commonly  one  lymph-node,  and  occasionally  two  and 
even  three  in  that  little  layer  of  fatty  tissue  sandwiched  between 
these  muscles. 

In  the  radical  operation  the  pectoralis  major  and  minor  are 
detached  from  the  ribs.  The  pectoralis  major  is  then  split  from 
its  costal  edge  directly  to  the  clavicle,  or  a  little  below,  and  thrown 
outward,  leaving  it  attached  at  the  humeral  insertion.  The  pecto- 
ralis minor  is  likewise  detached  from  the  ribs  and  thrown  outward, 
leaving  it  attached  to  the  coracoid  process  of  the  scapula.  Then 
the  fatty  tissue  surrounding  the  veins  and  nerves  should  be  re- 
moved up  to  the  clavicle,  as  well  as  from  the  latissimus  dorsi  and 
the  subscapularis  muscles,  avoiding  injury  to  the  long  subscapular 
nerve  which  suppHes  the  latissimus  dorsi,  otherwise  in  the  female 
the  woman  cannot  move  her  hand  behind  and  button  her  belt. 
The  nerve  is  easily  identified.  These  structures  having  been 
inspected  and  cleaned  thoroughly,  one  should  go  above  the 
clavicle  to  remove  the  supraclavicular  lymph-node.     According 
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to  his  statistics,  Hals  ted,  who  has  advocated  the  most  extensive 
dissection  except  Handley,  has  not  seen  a  single  permanent  cure 
where  the  lymph-nodes  above  the  clavicle  were  enlarged  at  the 
operation. 

We  use  the  a;-rays  after  operation  in  all  these  cases,  and,  if 
properly  administered,  secondary  recurrences  are  less  liable  to 
occur. 

Let  the  record  show  that  there  was  a  fibrosis  of  the  breast, 
but  no  evidence  of  carcinoma,  and  that  for  this  reason  the  axillary 
lymph-nodes  and  the  pectoral  muscles  were  not  removed. 

The  pathologist  reports  that  this  tumor  is  a  fibrous  mass 
interspersed  with  small  cells  resembling  those  of  the  thymus 
gland. 

Dr.  Murphy  (May  28, 1914) :  We  have  perused  the  literature 
bearing  upon  that  case  of  yesterday,  and  in  the  new  article 
written  by  Klose  he  cites  one  case  only  in  which,  as  in  ours,  the 
metastasis  from  the  th3anus  was  situated  in  the  mammary  gland. 
He  found  the  metastasis  in  the  mammary  gland  not  during  the 
course  of  a  special  investigation,  but  as  a  routine  finding  in 
making  the  section. 

In  the  patient  we  presented  yesterday,  in  whom  there  was 
evidence  of  thymus  disease,  we  sent  the  specimen  of  mammary 
gland  to  the  pathologist,  who  reported,  knowing  naught  of  the 
history  of  the  case,  that  he  saw  bodies  resembling  corpuscles  of 
Hassall  in  the  breast.  That  is  a  very  rare  occurrence,  for  in  the 
most  recent  work  Klose,  in  Deutsche  Chirurgie,  cites  only  one 
case.  In  the  classification  on  the  board  it  is  seen  that  in  my- 
asthenia gravis  corpuscles  of  Hassall  occur,  but  with  no  symp- 
toms of  any  other  condition  and  none  referable  to  the  thymus 
gland. 

The  mammary  gland,  in  which  this  curious  tumor  was  found 
in  the  Frankfort  Pathologic  Institute,  showed  the  typical  cell 
pattern  and  the  typical  cell  orientation,  so  that  they  felt  certain 
that  the  diagnosis  in  that  case  was  correct.  This  case  will  be 
worked  out  to  its  ultimate  termination.  The  incidences  and  con- 
ditions associated  with  malignant  disease  in  the  thymus  gland 
have  been  written  upon  the  board,  in  addition  to  the  table  given 
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above.  (See  Clinics,  October,  1913,  vol.  ii,  No.  5,  p.  813.) 
Here  is  Rubaschow's  collection  of  52  cases  of  sarcoma,  which  is 
the  most  prominent  malignant  lesion  of  the  thymus  gland. 
Eighteen  of  these  occurred  before  the  age  of  twenty-five;  8  be- 
tween twenty-five  and  forty;  and  7  over  forty;  in  the  remaining 
19  cases  no  age  is  given.  One  of  the  interesting  facts  is  that  in 
the  thymus  gland  carcinoma  and  sarcoma  occur  simultaneously, 
as  reported  by  Benda  and  Rubaschow.  Cells  of  both  types  of 
tumors  are  clearly  and  distinctly  contrasted.  All  cases  reported 
in  the  Uterature  have  terminated  fatally,  and  all  gave  the  history 
of  Basedow's  disease.  In  our  case  there  was  nothing  except  the 
voice  and  the  deviation  from  the  normal  male  general  physical 
conformation  to  suggest  a  lesion  of  the  thymus. 

Of  the  carcinomata,  there  are  two  forms,  as  reported  by 
LetuUe.  First,  the  small  epithelial  cells  without  definite  aHne- 
ment;  secondly,  the  medullary  form  with  flat  cells  of  the  epi- 
thelial t3^e. 

The  intoxication  manifestations  of  Basedow's  disease  are  the 
most  conspicuous. 

[Note. — July  i,  191 5.  The  case  progressed  without  un- 
toward symptoms  and  has  remained  well  to  date. — Ed.] 


BRONCHIECTATIC  CAVITY— COMPRESSION 
OF  LUNG 

Summary:  Clinical  history  of  case;  comments;  lesions  that  may  simulate  a  bron- 
chiectatic  cavity;  ability  of  lung  to  resist  infection;  dangers  of  paracentesis 
pulmonis;  coffer-damming  of  pleura  preparatory  to  second  stage  of  op>eration; 
danger  of  infecting  the  pleural  cavity;  treatment  for  a  pulmonary  abscess  sit- 
uated centrally;  slow  development  of  surgery  of  lung;  effect  of  pneumothorax; 
protective  value  of  a  mediastinal  septum;  nitrogen-gas  immobilization  of  lung. 


HISTORY 

The  patient,  a  male,  single,  aged  twenty-five  years,  was 
admitted  to  hospital  on  September  22,  1914.  The  family  his- 
tory is  negative.  There  were  the  usual  diseases  of  childhood. 
He  had  tonsillitis  twelve  years  ago,  and  three  attacks  of  laryngitis 
within  the  past  ten  years. 

The  present  illness  began  ten  years  ago,  in  Jaruary,  1904, 
with  an  attack  of  bronchitis.  This  lasted  six  months — until 
July  of  the  same  year.  He  coughed  slightly  for  the  first  three  or 
four  weeks,  and  as  the  cough  increased  he  expectorated  thick, 
creamy  sputum.  Hoarseness  accompanied  this  attack.  The 
temperature  was  not  taken.  He  did  not  lose  weight.  He  felt 
well  and  strong.  The  cough  gradually  ceased,  and  with  it  the 
expectoration. 

Four  years  ago,  in  1910,  he  exposed  himself  to  cold  weather 
after  ether  anesthesia.  Two  days  later  he  developed  another 
attack  of  bronchitis  similar  to  the  first.  At  the  end  of  one  year 
he  noticed  that  the  sputum  was  brick  red  in  color,  as  though 
blood-tinged.  He  immediately  submitted  a  specimen  to  a  path- 
ologist, who  reported  blood  present.  Since  that  time  the  cough 
and  expectoration  have  not  ceased,  nor  even  moderated.  After 
violent  exercise  the  patient  notices  more  streaks  of  red  blood 
in  the  sputum.  He  does  not  recall  having  had  fever  or  night- 
sweats.  He  has  gained  in  weight  and  feels  well. 
VOL.  rv — 45  70s 
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COMMENTS  AND  OPERATION 

Dr.  Murphy  (September  26,  1914):  The  analysis  of  these 
cases  is  important.  The  lesions  that  may  be  confused  with  a 
bronchiectatic  cavity  are: 

First:  Circumscribed  interlobar  abscess,  that  is,  interlobar 
pleurisy. 

Second:  Circumscribed  gangrene  of  the  lung.  There  may  be 
gangrene  of  the  lung  with  encapsulation  of  the  gangrenous  por- 
tion and  of  the  abscess,  so  that  there  is  no  expectoration  of 
putrid  or  offensive  material.  There  may  be  also  recurrent  ex- 
pectorations from  the  circumscribed  gangrenous  abscess,  that  is, 
it  ruptures  into  the  bronchus,  empties,  and  then  heals  tempo- 
rarily. Again,  it  may  not  close,  and  the  patient  continues  to 
expectorate. 

Third:  There  are  the  circumscribed  pleurisies  in  the  per- 
iphery of  the  lung,  as  well  as  those  that  occur  in  the  interlobar 
zone.  All  may  cause  symptoms  resembling  those  of  a  bronchi- 
ectatic cavity. 

One  of  the  interesting  features  in  this  case  is  that  this  expec- 
toration was  extremely  offensive,  suggesting  a  circumscribed 
necrotic  zone  in  the  lung  around  the  bronchus,  which  empties 
back  into  the  bronchus.  With  empyema  or  interlobar  pleurisy 
the  rule  is  that  the  first  expectoration  is  not  offensive,  but  the 
subsequent  expectorations  are  offensive,  and  continue  to  be 
offensive.  Why  is  it  that  there  may  exist  in  the  lung  a  non- 
tuberculous  abscess  so  large  as  this,  with  expectoration  of  a  pint 
or  a  haff-pint  of  pus  daily,  without  impairing  the  patient's  health? 
It  is  because  the  lung  has  an  intrinsic  power  of  resistance.  Why 
is  it  that  the  patient  does  not  show  more  S3anptoms  of  intoxica- 
tion? Aside  from  the  peritoneum,  the  lung  has  a  greater  power 
of  resistance  to  infection,  a  greater  power  of  encapsulation  and 
of  preventing  absorption,  than  any  tissue  in  the  body.  The 
lung  resists  tuberculosis  longer  than  any  tissue  in  the  body  except 
the  peritonemn.  Why?  Have  you  ever  attended  the  autopsy 
of  a  patient  who  died  from  pulmonary  tuberculosis,  and  have 
you  ever  lifted  up  the  lung  and  found  it  as  heavy  as,  if  not  heavier 


Fig.  194. — Skiagram  of  thorax  showing  a  bronchiectatic  cavity. 
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than,  the  liver?  What  does  that  excessive  weight  mean?  It 
means  the  formation  of  connective  tissue  in  an  endeavor  to 
encapsulate  the  lesion.  It  is  an  expression  of  resistance.  That 
is  why  a  circumscribed  cavity  may  remain  in  the  lung  months 
and  even  years  with  practically  no  absorption,  and  with  no  chills 
or  fever,  thus  differing  entirely  from  a  knee-joint  undergoing 
destruction  from  tuberculosis  with  mixed  infection.  In  acute 
tuberculosis  of  the  lung  with  mixed  infection  the  process  does 
not  encapsulate  nor  does  the  disease  cojffer-dam  sufficiently  to 
stop  absorption.     Therefore  we  have  fever  for  weeks  and  months. 

We  have  made  no  puncture  to  locate  the  abscess  cavity. 
Formerly  we  punctured  these  lungs  for  diagnostic  purposes. 
Now  we  rarely  ever  puncture,  and  we  have  had  some  painful 
reasons  for  not  doing  it.  We  recall  a  case  very  similar  to  this 
which  we  did  puncture  with  a  small  exploratory  hypodermic 
needle.  On  removal  of  the  needle  the  patient  coughed  several 
times  and  said,  ^^I  am  dizzy."  He  soon  had  a  convulsion. 
What  had  happened?  We  had  passed  the  needle  through  a  vein 
in  the  lung  and  then  into  the  cavity.  The  needle-hole  remained 
patent  between  the  vein  and  the  cavity,  and  upon  coughing  he 
caused  air  to  pass  into  the  vein  and  had  a  cerebral  air-embolism. 
He  had  hemiplegia,  from  which  he  died  some  days  later. 

We  shall  open  the  chest  over  the  small  area  of  flatness  to 
determine  whether  the  lung  is  adherent  to  the  parietal  pleura, 
and  if  it  is  we  shall  then  open  directly  into  the  abscess  cavity. 
There  is  the  eighth  rib .  We  enter  between  the  seventh  and  eighth 
ribs.  The  pleura  is  not  adherent,  for  the  lung  is  seen  moving 
to  and  fro. 

Let  the  record  show  that  there  is  a  sense  of  induration  in  the 
lung  to  the  inner  side  of  the  opening  in  the  thorax,  and  that  the 
pleura  is  not  adherent. 

We  shall  just  pack  that  space  now  and  do  nothing  further 
for  five  days,  by  which  time  he  will  have  developed  a  reaction 
in  the  pleura  that  will  coffer-dam  it  and  lessen  the  danger  of 
infection.     We  insert  one  strip  of  nosophen  gauze. 

Remember  that  acute  infection  of  the  pleura,  as  from  open- 
ing an  abscess,  in  the  absence  of  infiltration  or  adhesions  in  the 
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pleura,  is  a  dangerous  sequel,  just  as  in  the  peritoneum.  From 
the  interpretation  of  the  a:-ray,  we  expected  to  find  the  pleura 
adherent,  but  now  see  that  it  is  not  adherent.  We  shall,  there- 
fore, dose  the  opening  in  the  chest  by  fixing  the  muscles  back  into 
position  with  heavy  silkworm-gut  sutures.  We  shall  treat  this 
case  by  nitrogen  compression  and  favor  drainage  through  the 
opening  in  the  bronchus. 

Monday,  September  28,  1914:  If  the  abscess  is  situated 
centrally  in  a  position  inaccessible  for  draining  or  emptying, 
we  shall  simply  induce  pneumothorax,  and  maintain  it  by  ad- 
ministering nitrogen  through  the  needle.  If  the  abscess  can 
be  reached,  we  shall  drain  it  externally.  We  cut  another  rib, 
so  as  to  provide  plenty  of  space.  We  have  taken  out  one  rib — 
the  next  rib  we  merely  cut.  If  necessary,  we  shall  take  out  the 
other  rib  so  as  to  pass  an  entire  hand  into  the  chest. 

The  surgery  of  the  lung  has  developed  slowly,  because  the 
pulmonary  disease  we  are  most  often  called  upon  to  treat  is 
tuberculosis,  and  surgery  does  not  control  that  lesion.  The  draw- 
ing of  the  lung  outside  of  the  chest  was  accompKshed  four  hundred 
years  ago  by  a  bull  in  Bologna.  He  did  it  by  attacking  a  man, 
tearing  his  chest  open,  and  pulling  the  lung  out  upon  the  surface. 
The  good  and  wise  physician  who  treated  him  did  not  try  to  reduce 
the  lung  into  the  chest.  It  plugged  the  opening,  contracted  into 
a  cicatricial  mass,  and  just  stayed  on  the  surface.  From  that 
time  to  the  present  but  few  lobes  of  the  lung  have  been  removed, 
notwithstanding  that   crude   demonstration  of  its  feasibility. 

Pneimio thorax  was  the  first  thing  to  be  feared,  but  after  we 
demonstrated  in  1896  that  it  was  easily  controlled  in  a  large 
percentage  of  the  cases,  it  was  not  dreaded  so  much.  In  1896, 
1897,  and  1898  we  showed  upon  dogs  that  the  chest  could  be 
opened  by  immobilizing  the  mediastinum,  and  that  the  dogs 
suffered  no  ill  effects.  We  have  such  an  enormous  respiratory 
reserve  that  the  respiratory  exchange  in  one  lung,  as  is  demon- 
strated by  a  pulmonary  effusion  large  enough  to  displace  the 
mediastiniun.  over  to  the  opposite  side,  may  be  diminished  or 
exhausted,  and  still  there  remains  ample  respiratory  exchange. 
It  has  been  demonstrated  theoretically  that  a  patient  at  rest 
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has  223  cubic  inches  of  respiratory  exchange,  while  a  person  in 
activity  has  as  high  as  3600  cubic  inches.  This  shows  the 
enormous  range  and  the  enormous  reserve  that  exist  in  the  lung. 
If  one  lung  only  be  put  out  of  commission,  there  is  still  ample 
respiratory  exchange,  but  if  both  lungs  be  put  out  of  commission, 
danger  arises.  If  the  pleura  be  opened  on  both  sides  and  the 
lung  allowed  to  contract,  the  patient  dies,  unless  oxygen  flow 
into  the  bifurcation  of  the  trachea.  In  our  experimental  work 
we  found  that  dogs  had  a  very  thin  mediastinal  septum.  If  one 
compress  the  septum  for  five,  ten,  or  fifteen  minutes,  it  finally 
ruptures,  air  rushes  into  the  opposite  side,  respiratory  exchange 
is  suspended,  and  the  dog  dies.  None  of  the  monunguates  has 
a  mediastinal  septum.  The  horse  has  no  mediastinal  septum, 
and  if  gored  so  the  air  may  pass  freely  into  the  lung,  always  dies, 
because  both  lungs  collapse.  It  is  different  with  the  cow.  If  a 
cow  be  gored,  only  one  lung  collapses,  because  there  is  a  medias- 
tinal septum,  and  the  cow  lives  on. 

We  cannot  drain  this  cavity  transpleurally  without  protecting 
the  pleural  cavity.  We  have  waited  for  an  inflanmiatory  reac- 
tion to  take  place  in  the  pleura  and  form  adhesions  to  the  chest- 
wall,  but  it  did  not  develop.  We  are  therefore  now  not  justified 
in  opening  a  dilated  bronchus — an  infected  bronchiectatic  cavity 
— letting  the  pus  enter  and  contaminate  the  pleura  that  is  free 
from  adhesions.  Remember,  pleura  is  more  dangerous  when 
infected  than  peritoneum,  because  it  has  no  resistance.  Of  the 
three  great  serous  tunics,  there  is  the  highest  type  of  resistance 
in  the  peritoneum  and  the  least  type  in  the  meninges,  while  the 
pleura  occupies  the  intermediate  position. 

We  remove  the  packings  of  the  previous  operation  and  sponge 
the  cavity  with  a  5  per  cent,  phenol  solution. 

Let  the  record  show  that  there  were  no  adhesions  of  the  chest- 
wall  in  any  position,  and  that  the  lung  is  fully  collapsible. 

Plugging  an  opening  that  one  has  made  in  the  chest- wall  stops 
the  ingress  and  egress  of  air,  so  that  the  mediastinum  becomes 
immobilized,  and  the  symptoms  of  dyspnea  subside  at  once. 
In  this  case  there  is  now  too  much  air  in  the  pleural  cavity  and 
we  shall  aspirate  it.    You  heard  us  give  the  order  to  have  the 
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aspirator  ready  before  starting  the  operation,  so  that  we  could 
meet  this  emergency. 

If  you  have  read  over  the  experimental  work  we  mentioned, 
and  if  you  are  familiar  with  the  lung,  you  will  feel  perfectly  at 
home  in  chest  operations.     That  gives  you  assurance. 

Let  the  record  show  that  we  opened  the  chest  cavity;  that 
there  was  a  pint  of  effusion  as  a  sequence  of  what  we  did  a  few 
days  ago,  which  emphasizes  how  quickly  this  transudate  takes 
place;  that  we  then  opened  the  pleura  and  found  no  adhesions; 
that  a  scar  on  the  lung  indicates  clearly  the  site  of  the  bronchi- 
ectatic  cavity  (Fig.  178);  that  as  the  abscess  is  encapsulated 
and  no  adhesions  exist,  it  may  be  more  safely  treated  by  pneumo- 
thorax and  thus  drained  through  the  bronchus;  and  that  drain- 
age will  be  maintained  by  injections  of  nitrogen  into  the  pleural 
cavity.    Let  the  patient  lie  constantly  on  the  affected  side. 


TRAUMATIC  CERVICAL  SPONDYLITIS— CER- 
VICAL NEURITIS— ALCOHOLIC  INJECTION 
OF  GREAT  OCCIPITAL  NERVES 

Summary:  Clinical  history  of  case;  comments;  traumatic  spondylitis — frequency 
of  involvement  of  various  zones;  mistaken  diagnoses  of  the  radiating  pain; 
sciatica  a  symptom,  not  a  lesion;  blocking  of  great  occipital  nerves;  motor 
nerves  must  not  be  injected  with  osmic  acid  or  alcohol. 


HISTORY 

The  patient,  a  female  aged  thirty-five  years,  was  admitted 
to  hospital  November  2,  1914. 

Her  mother  and  sister  died  of  pulmonary  tuberculosis. 
Menses  began  at  fifteen  years,  are  regular,  of  the  twenty-eight- 
day  type,  last  four  days,  and  are  not  painful.  The  latest  period 
was  on  October  18,  19 14.  Four  years  ago  she  had  mumps  which 
lasted  nine  days.  She  has  been  deaf  for  years.  She  is  myopic 
in  the  right  eye  and  hypermetropic  in  the  left. 

Four  years  ago,  in  19 10,  she  was  struck  upon  the  head  by  the 
cylinder  of  an  engine,  which  felled  her  to  the  ground.  She  was 
not  stricken  unconscious,  but  got  up  and  walked.  A  half -hour 
after  the  accident  four  stitches  were  inserted  into  the  scalp  over 
the  right  eye.  One  month  later  vision  in  the  left  eye  deteriorated. 
She  noticed  dull  occipital  headache  and  pain  in  the  neck,  ag- 
gravated by  jarring  and  by  motion  of  the  left  arm.  The  pain 
radiates  along  the  inside  of  the  arm  to  the  elbow.  Since  six 
weeks  these  pains  have  been  more  acute  and  shooting.  Three 
months  ago,  in  August,  1914,  there  developed  in  the  throat 
burning,  hoarseness,  and  dysphagia.  There  is  no  evidence  of  a 
tumor.     She  has  had  no  convulsions,  but  is  slow  in  responding. 

COMMENTS  AND  OPERATION 
Dr.  Murphy:  Where  is  the  pain  situated? 
Intern:  In  the  back  of  the  head  and  neck. 
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Dr.  Murphy:  Yes.  It  looks  as  though  she  had  an  in  jury- 
to  the  roots  of  the  first,  second,  and  third  cervical  nerves.  Here 
is  the  best  skiagram  of  the  odontoid  process  we  have  ever  seen 
(Fig.  195).  There  is  no  deviation.  There  is  also  spondylitis 
in  the  upper  cervical  vertebrae,  which  compresses  and  irritates 
the  spinal  roots  (Fig.  196).  We  shall  try  to  reKeve  the  pain  by 
blocking  the  upper  cervical  nerves. 

This  case  is  instructive  in  that  she  has  had  no  brain  lesion 
since  the  injury  nor  any  mental  aberration. 

These  traiunatic  spondylitides  occur  along  the  entire  length 
of  the  spine.  They  are  most  common  in  the  lumbar  zone,  next 
in  the  lower  cervical  (neuritis  of  brachial  plexus),  then  in  the 
upper  cervical,  and  least  common  in  the  thoracic  zone.  In  our 
community  spondylitis  is  most  common  in  the  thoracico- 
lumbar  zone — from  the  eleventh  thoracic  to  the  second  liunbar 
segment.  In  mining  districts  it  is  most  frequent  in  the  lumbo- 
sacral joint,  causing  that  change  in  the  spine  which  puts  the 
patients  practically  out  of  commission.  When  spondylitis  be- 
comes severe,  the  pain  radiates  from  the  roots  along  the  nerves 
to  the  front.  A  considerable  percentage  of  these  sufferers  has 
been  operated  upon,  for,  in  order  of  frequency,  chronic  appendi- 
citis, gall-bladder  disease,  duodenal  or  gastric  ulcer,  and  some 
for  suspected  disease  of  the  urinary  bladder.  We  mention  this 
because  it  is  so  common  in  this  community  in  the  fall  of  the  year. 
It  is  such  a  uniform  practice  to  sKght  the  spine  in  examination. 
Most  examinations  are  confined  to  the  ventral  surface  of  the 
body,  and  the  examiner  overlooks  the  fact  that  the  patient  has  a 
spine,  or  that  the  spine  may  be  the  site  of  the  lesion.  Many 
patients  have  pain  radiating  down  the  sciatic  nerve,  and  come 
here  with  that  diagnosis,  having  been  treated  solely  for  sciatica. 
Remember,  sciatica  is  but  a  symptom,  and  not  a  lesion.  It  is  a 
symptom  of  many  lesions.  It  must  be  investigated  etiologically, 
not  treated  as  the  pathologic  entity. 

Dr.  Murphy  (To  patient) :  Where  is  the  most  acute  pain? 

Patient:  On  the  right  side  of  my  neck. 

Dr.  Murphy:  She  has  most  pain  on  the  right  side,  running 
up  around  the  hair.    Note  the  slowness  of  speech  and  the  way 


Fig.  195. — Anteroposterior  view  of  skull  and  cervical  spine.    The  odontoid  process, 
seen  through  the  mouth,  is  exceptionally  well  defined. 
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Fig.  196. — Lateral  view  of  preceding  figure.     There  is  spondylitis  in  the  upper 
members  of  the  cervical  vertebrae. 
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in  which  she  articulates.  Show  me  just  where  you  have  most 
of  the  pain. 

[Patient  indicates  right  side  of  skull,  behind.] 

Dr.  Murphy:  That  is  over  the  course  of  the  great  occipital 
nerve.  One  can  almost  invariably  locate  it  by  gentle  pressure 
with  the  tip  of  the  index-finger.  We  plan  to  block  it  as  it  comes 
out  from  the  second  cervical  nerve.  It  often  receives  a  branch 
from  the  third.  That  is  the  spot  where  you  have  most  of  your 
pain? 

Patient:  I  have  pain  on  the  other  side,  also. 

Dr.  Murphy:  We  shall  come  to  the  other  side.  [Inserts 
needle  and  injects.] 

Patient:  That  pain  shot  up  into  my  head! 

Dr.  Murphy:  That  indicates  that  we  had  the  needle  just 
in  the  right  place.  This  is  70  per  cent,  alcohol  we  are  injecting. 
It  will  be  just  a  little  painful  for  a  few  moments,  and  then  the 
pain  vanishes.  Now  we  inject  the  left  great  occipital  nerve. 
Remember  that  these  nerves  are  not  of  importance  as  motor 
nerves,  otherwise  we  would  not  have  injected  them  with  osmic 
acid  or  alcohol.  We  receive  many  letters  about  injecting  osmic 
acid  into  the  sciatic  nerve.  The  sciatic  is  a  nerve  of  motion,  and 
must  never  be  injected  with  osmic  acid,  because  osmic  acid  and 
occasionally  even  alcohol  cause  permanent  paralysis  from  degen- 
eration of  the  axons. 

Let  the  record  show  that  we  injected  lyi  c.c.  of  a  70  per  cent, 
alcohol  solution  into  the  great  occipital  branch  of  each  second 
cervical  nerve. 

[Note. — There  was  immediate  relief  of  the  symptoms  and 
the  patient  left  the  hospital  free  from  pain. — Ed.] 
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LAMINECTOMY— SPINAL  DECOMPRESSION 

Summary:  Clinical  history  of  case;  discussion  by  Dr.  Mix;  erroneous  conception 
of  effects  of  suspension  of  spine  upon  cord;  relief  by  decompression;  analysis 
of  S)rmptoms;  result  of  physical  examination;  diagnosis  between  diffuse  and 
transverse  myelitis;  epicritic  and  protopathic  sensibilities  of  Head;  painful 
spots  of  Valleix  in  intercostal  neuralgia;  diagnosis  of  cause  of  pressure;  vary- 
ing degrees  of  pressure  in  meningitis  serosa  circumscripta;  final  localization  of 
pressure  upon  cord;  comments  by  Dr.  Murphy  during  operation. 


HISTORY 

The  patient,  a  man  aged  sixty-seven  years,  was  admitted  to 
hospital  in  June,  1914.  His  family  history  is  negative  for 
neoplasms.  One  sister  died  of  tuberculosis  two  years  ago.  The 
patient's  past  history  is  negative.    He  denies  venereal  infections. 

The  present  illness  began  two  years  ago,  in  191 2.  The  first 
symptom  was  a  sharp,  shooting  pain  in  the  head  when  putting  on 
his  hat.  There  was  also  severe,  non-radiating  pain  in  the  mid- 
line of  the  back,  between  the  scapulae.  After  this  condition  had 
continued  six  weeks,  gradually  becoming  worse,  the  patient  con- 
sulted a  physician,  in  June,  1913,  who  diagnosed  tuberculosis  of 
the  spine.  A  jacket  with  a  support  attached  for  the  head  was 
applied  so  as  to  hold  the  chin  up,  and  was  worn  for  six  months, 
until  November,  191 3,  without  benefit.  A  month  later,  in  De- 
cember, 1 91 3,  he  had  two  chills  and  some  fever,  but  does  not  know 
how  much  fever  nor  how  long  it  lasted.  He  was  in  bed  through- 
out December,  191 3.  He  never  vomited  during  this  attack. 
After  the  passing  of  the  attack,  in  January,  1914,  he  was  weak, 
but  got  up  and  walked  about  for  a  few  days,  eventually  resorting 
to  a  cane,  then  crutches,  until  finally  he  coiild  not  walk.  These 
changes  extended  over  a  period  of  three  weeks. 

By  February  10,  19 14,  he  not  only  could  no  longer  walk,  but 
the  legs  were  becoming  paralyzed.    He  states  that  the  big  toes 
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seemed  to  carry  heavy  weights.  At  this  time  there  was  pain  in 
the  abdomen,  at  the  level  of  the  imibilicus.  The  patient  said 
the  pain  felt  like  a  constricting  rope  that  some  one  was  twisting. 
When  the  legs  were  moved  passively,  clonic  spasms  occurred, 
causing  shooting  pains  in  the  limbs.  These  spasms,  as  well  as 
the  abdominal  pain,  are  present  now.  About  three  weeks  ago 
urinary  symptoms  appeared.  Since  then  he  has  been  at  times 
aware  of  the  desire  to  urinate;  at  other  times  imaware.  The 
urine  dribbles  from  incontinence  of  retention;  the  feces,  also,  have 
been  passed  involuntarily  during  the  past  three  weeks;  some- 
times he  is  aware,  and  at  other  times  unaware,  of  the  desire  to 
defecate.  These  symptoms  have  progressed  in  the  last  fortnight. 
The  knee-jerks  are  exaggerated.  There  was  spastic  gait  so 
long  as  the  patient  was  able  to  walk,  and  this  spasticity  was 
aggravated  by  the  pains  in  the  legs.  The  pupils  of  both  eyes 
react  promptly  to  light  and  to  accommodation.  The  patient  has 
sensation  in  both  legs,  but  cannot  locate  the  areas  of  contact, 
although  he  knows  when  they  are  touched  (loss  of  epicritic  sensa- 
tion and  preservation  of  protopathic  sensation).  He  has  never 
had  tenderness  over  the  spine  nor  signs  of  spinal  deformity. 

COMMENTS  AND  OPERATION 

Dr.  Murphy  (June  i6,  1914):  Dr.  Mix  has  gone  over  this 
case  and  he  will  take  it  up  and  analyze  it  with  you  while  we  are  at 
work. 

Dr.  Mix:  The  patient's  trouble  began  with  a  series  of  pains 
of  varying  intensity  between  the  shoulder-blades,  of  the  type  of 
root  pains,  due  to  involvement  of  the  posterior  roots  at  their 
entrance  into  the  spinal  cord.  These  pains  occurred  opposite 
the  spine  of  the  scapula,  at  the  level  of  the  fourth  thoracic  ver- 
tebra, which  overlies  the  fifth  segment  of  the  thoracic  cord.  Be- 
ginning in  June,  191 2,  the  pains  continued  and  were  severe. 
Soon  they  disappeared,  but  subsequently  returned.  Their  re- 
currence is  perhaps  an  important  step  in  the  diagnosis.  Disap- 
pearance of  the  pain  spontaneously  for  a  time,  followed  by  sub- 
sequent reappearance,  is  frequently  due  to  varying  amounts  of 
inflammatory  swelHng  and  root  compression.     When  the  pains 
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returned  a  second  time  they  were  more  severe,  indicating 
increased  pressure  upon  the  posterior  roots. 

The  patient  then  consuhed  a  physician,  who  requested  some 
skiagrams,  which  showed  the  edge  of  certain  vertebrae  ''eaten 
away,"  as  he  expressed  it.  It  was  upon  these  plates  that  the 
diagnosis  of  caries  of  the  vertebrae  was  based,  and  the  patient 
put  in  a  plaster-of-Paris  jacket.  It  was  thought  that,  by  reliev- 
ing the  spinal  cord  of  pressure  by  extension,  its  function  would  be 
restored. 

This  conclusion  was  based  upon  a  false  conception  of  the  me- 
chanics of  suspension  of  the  spinal  cord.  When  patients  are  sus- 
pended by  the  head  to  lengthen  the  vertebrae,  the  hope  is  usually 
expressed  that,  by  straightening  the  spinal  column,  and  with  it 
the  spinal  cord,  the  nerve-roots  will  be  relieved  of  all  pressure, 
and  that,  therefore,  the  symptoms  will  disappear.  This  con- 
ception is  erroneous.  The  pressure  is  not  due  to  angulation  of 
the  spinal  column,  but,  instead,  to  the  growth  of  an  infectious 
granuloma,  usually  a  tuberculoma,  upon  the  spinal  cord.  This 
infectious  granuloma  usually  originates  as  a  tuberculoma  of  the 
body  of  the  vertebra,  and  often  comes  through  the  posterior  or 
posterolateral  surface  of  the  vertebra  and  presses  backward.  It 
is  the  timior  which  is  compressing  the  cord,  not  the  angulation  of 
the  spine.  No  amount  of  suspension  nor  of  immobilization  by 
plaster-of-Paris  jackets  exerts  the  sKghtest  effect  upon  the  pres- 
sure the  tmnor  bears  upon  the  spinal  cord.  The  only  way  in 
which  a  cord  so  involved  can  be  helped  is  by  removing  the  pres- 
sure exerted  by  the  tuberculoma.  The  latter  cannot  be  removed 
without  endangering  the  life  of  the  individual  by  scattering  the 
tuberculosis  throughout  the  system.  The  backward  pressure  of 
the  tuberculoma  compressing  the  cord  against  the  lamina  of  the 
vertebra  can  be  relieved  by  removal  of  the  lamina.  This  consti- 
tutes a  spinal  decompression  operation,  and  is  exactly  comparable 
to  decompression  of  the  skull  for  tumor  of  the  brain. 

The  next  diagnostic  point  is  that  early  in  January,  1914?  there 
began  disturbances  in  walking.  We  note  the  interesting  fact 
that,  with  exacerbation  of  the  pain,  there  was  exaggeration  of  the 
motor  symptoms — that  the  spasticity  ebbed  and  flowed  with  the 
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pain.  In  other  words,  the  patient  has  shown  a  varying  degree  of 
pressure  upon  the  spinal  cord,  with  varying  degrees  of  root  irrita- 
tion and  paresis.  This  was  shown  on  the  sensory  side  by  varying 
degrees  of  pain,  and  on  the  motor  side  by  varying  degrees  of  motor 
weakness  and  spasticity. 

By  the  tenth  of  February  the  previously  intermittent  pressure 
had  become  so  constant  as  to  lead  to  total  paralysis  of  the  lower 
extremities.  At  that  time,  however,  there  was  insufficient  pres- 
sure to  create  disturbances  of  the  bladder.  Bladder  difficulties 
did  not  begin  until  three  weeks  ago,  and  they  have  progressed 
since  then.  The  patient  has  incontinence:  Yesterday  morning, 
from  the  time  he  awoke  to  the  time  we  saw  him,  he  had  three  in- 
voluntary micturitions.  He  has  no  sensation  when  the  urine 
passes  through  the  urethra,  but  he  does  sense  the  passage  of 
feces  or  gas  through  the  rectum. 

On  physical  examination  we  find  paraplegia  and  also  paresis 
of  the  lower  portion  of  the  abdomen.  The  paraplegia  is  of  the 
spastic  type,  and  the  patient  has  a  positive  Babinski  reflex  in 
both  feet.  Ankle-clonus  is  now  present,  now  absent,  apparently 
depending  upon  the  varying  irritation  of  the  spinal  cord.  The 
paraplegia  and  the  paresis  of  the  lower  portion  of  the  abdominal 
muscles,  the  spasticity  and  the  double  Babinski  reflex,  and  the 
occasional  presence  of  ankle-clonus,  point  to  disturbance  of  the 
pyramidal  tracts.  The  pressure,  however,  is  unequal  because 
yesterday  morning  he  had  a  positive  Babinski  reflex  on  the  left 
side  only.  This  morning  it  is  present  on  both  sides,  indicating 
that  yesterday  there  was  a  little  less  pressure  upon  the  right  side 
than  exists  to-day,  when  the  pressure  upon  both  sides  appears 
equal. 

So  far,  as  we  have  mentioned,  it  is  evident  that  somewhere  in 
the  spinal  cord  there  is  interruption  of  the  conductivity  of  the 
upper  motor  neurons.  The  question  arises  whether  this  inter- 
ruption extends  throughout  the  cord  as  a  diffuse  myelitis  or 
whether  it  involves  one  segment  alone,  as  in  pressure  transverse 
myelitis.  How  may  we  decide  between  diffuse  myelitis  and 
limited  transverse  myelitis  from  pressure?  Solely  by  examining 
carefully  the  levels  at  which  sensation  is  disturbed.    The  sensory 
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disturbances  in  this  patient  are  peculiar.  The  intern  has  noted 
them.  When  the  intern  attempted  to  find  out  the  limits  of  sen- 
sation he  failed,  because  the  patient  felt  the  contact  of  the  pin 
over  both  legs.  How  did  he  feel  in  his  legs?  The  intern  states 
that  he  has  sensation  in  the  legs,  but  that  he  cannot  tell  what 
part  of  them  is  being  touched. 

Here,  again,  we  must  refer  to  the  well-known  observations  of 
Head  regarding  epicritic  and  protopathic  sensibiUties.  Proto- 
pathic  sensibility  to  touch  is  primary  tactile  sensation — ^mere  per- 
ception of  touch.  Epicritic  sensibility  to  touch  is  something 
more  than  mere  primary  tactile  sensation:  it  is  an  apperception 
rather  than  a  perception.  Memory  and  judgment  enter  into  its 
composition.  Now,  in  transverse  lesions  the  epicritic  faculty  is 
lost  at  a  higher  level  than  the  protopathic;  and  the  epicritic  loss  of 
tactile  sensation  usually  marks  the  level  of  the  lesion  with  accuracy. 
In  testing  protopathic  sensation  you  say  to  your  patient,  "Do 
you  feel?"  In  testing  epicritic  sensation  you  say,  "I  know  you 
feel  this,  but  does  it  feel  natural?" 

The  patient's  epicritic  loss  corresponds  exactly  to  the  level  of 
the  third  segment  of  the  thoracic  cord,  which  locates  it  at  the 
level  of  the  second  thoracic  vertebra.  In  reaching  a  conclusion 
as  to  the  upper  level  of  sensation,  we  find  ourselves  unable  to 
demonstrate  the  level  of  epicritic  loss  along  the  spinal  ends  of  the 
nerve- trunks,  but  at  their  sternal  ends  the  Hue  of  demarcation 
may  easily  be  demonstrated.  I  think  that,  based  upon  this  ex- 
amination, a  general  principle  of  localization  may  be  stated, 
namely,  that  localization  along  nerve-trunks  is  usually  less  accu- 
rate than  locaHzation  along  the  terminal  portion  of  the  nerves. 
The  same  general  principle  obtains  in  neuralgias.  In  intercostal 
neuralgia  the  painful  spots  of  Valleix  are  found  at  the  terminal 
bifurcation  of  the  nerves,  near  the  sternum,  into  superficial  and 
deep  branches. 

So  far,  it  is  evident  that  at  the  level  of  the  second  thoracic 
vertebra  there  is  something  that  is  compressing  the  spinal  cord. 
Is  it  something  in  the  spine  itself?  Is  it  intradural?  Is  it  a 
tumor  of  the  spinal  cord?  Is  it  myelitis?  If  it  were  uncompli- 
cated myelitis,  there  should  be  no  root  symptoms.     The  onset 
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of  root-pains  in  this  case  also  means  pressure,  the  result  either  of 
a  tumor  compressing  the  posterior  nerve-roots  or  of  an  infectious 
granuloma  or  osteoma.  If  a  tumor  of  the  cord  were  present,  the 
symptoms  this  patient  shows  might  obtain;  but,  ordinarily, 
tumors  of  the  spinal  cord  give  a  history  of  progressive,  rather 
than  intermittent,  pain.  In  our  opinion  the  radicular  symptoms- 
indicate  either  vertebral  granuloma  with  pressure  backward 
upon  the  nerve-roots,  or  extradural  or  possibly  intradural  tiunor 
of  the  cord,  but  not  myelitis. 

An  important  point  in  the  history,  previously  mentioned,  is 
that  the  pain  vanished  promptly  after  its  first  appearance,  not  to 
return  for  some  time.  This  fact  indicates  a  varying  degree  of 
pressure.  Such  a  varying  degree  of  pressure  has  been  described 
with  meningitis  serosa  circumscripta,  of  which  the  first  cases  were 
reported  within  recent  years.  Meningitis  serosa  circumscripta 
causes  signs  quite  similar  to  those  arising  from  tumor  of  the  cord 
or  pressure  myelitis. 

We  believe  that  in  this  case  the  pressure  has  started  from  the 
vertebra  itself,  as  a  tuberculoma,  a  sarcoma,  or  a  syphiloma. 
The  history,  however,  is  absolutely  negative  for  lues,  and  we  do 
not  admit  the  slightest  probability  of  syphiloma.  As  to  tuber- 
culosis, there  has  been  no  fever  at  any  time.  His  family  physi- 
cian confirms  this  statement.  Moreover,  there  is  no  fixation  of 
the  vertebrae,  and  the  tuberculin  reaction  is  negative.  What  else 
naight  it  be?  A  sarcoma,  a  fibroma,  an  osteoma,  or  meningitis 
serosa  circumscripta.  It  is  not  possible  definitely  to  diagnose,  but 
from  the  symptomatology  we  feel  that  it  is  more  likely  meningitis 
serosa  circumscripta  than  a  fibroma.  The  absence  of  cachexia 
renders  improbable  a  sarcoma.  The  skiagram  apparently  shows 
no  osteoma,  but  bone  pathology  in  the  vertebral  column  often  re- 
mains hidden.  Of  one  thing  we  may  be  sure,  that  at  the  level  of 
the  second  thoracic  vertebra  there  is  a  pathologic  process  com- 
pressing the  spinal  cord,  as  signaled  in  this  man's  symptomatology. 

An  interesting  symptom  we  forgot  to  mention  is  that  sneezing 
occasions  intolerable  pain  between  the  shoulders.  It  is  obvious 
that  the  sneezing  influences  in  some  manner  the  pressure  upon  the 
spinal  cord,  probably  by  temporarily  blocking  the  venous  return. 
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[Dr.  Murphy  performed  laminectomy  in  the  upper  thoracic 
region.  He  followed  his  usual  technic,  which  was  described  in 
full  in  the  Clinics  (February,  19 14,  p.  166;  also  Jime,  191 5,  p. 
469).  A  median  incision  was  made  over  the  tips  of  the  spinous 
processes,  extending  from  the  seventh  cervical  to  the  fifth  thoracic 
vertebra.  The  muscles  were  then  stripped  back  from  the  spin- 
ous and  the  transverse  processes,  and  five  of  the  spinous  proc- 
esses were  removed,  beginning  below  with  the  fourth  thoracic, 
and  passing  upward  to  and  including  the  eighth  cervical.  Only 
four,  however,  of  the  laminae  were  removed.  Venous  oozing  was 
encountered,  as  usual,  in  stripping  away  the  muscles  from  their 
bony  attachments. — Ed.] 

Dr.  Murphy:  This  operation  resembles  the  approach  to  the 
Gasserian  ganglion  in  that  at  first  the  bleeding  is  superlative,  but 
after  packing  and  waiting  a  few  moments  it  subsides.  The  bleed- 
ing in  this  case  is  mostly  venous.  In  dissecting  away  the  muscles 
one  must  work  from  below  upward,  following  the  erector  spinae 
group  toward  its  median  attachments,  for  if  the  dissection  is  made 
in  the  reverse  direction,  from  above  downward,  the  knife  wanders 
to  the  side  from  above  downward.  We  pack  to  stop  the  bleeding. 
.  .  .  Now  the  transverse  processes  and  laminae  of  the  verte- 
brae are  exposed  and  we  shall  wait  a  few  moments  to  stay  the 
hemorrhage  again.  We  bite  off  the  laminae  with  these  large  ron- 
geur forceps,  and  discard  the  bone  chips.  I  have  never  noticed 
weakness  of  the  spine  following  the  removal  of  the  spinous 
processes  or  the  laminae,  these  structures  being  unnecessary 
to  maintain  the  strength  and  stability  of  the  spine.  The  dis- 
turbances of  sensation  here  come  just  about  the  level  of  the 
patient's  nipples. 

During  the  past  five  or  six  weeks  we  have  opened  into  the 
spinal  canal  several  times.  There  is  the  dura.  There  is  no 
pulsation  of  it  now.  We  must  go  a  little  higher  in  the  exposure 
so  as  to  provide  a  free  opening.  One  observes  the  second 
thoracic  nerve  coursing  down  here  at  the  side  of  the  dura.  The 
resistance  to  pressure  on  the  cord  is  like  that  of  a  stone  wall: 
we  cannot  enter  there,  it  is  so  solid  and  hard.  See  the  difference! 
The  left  side  is  the  worse. 
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We  call  attention  to  the  difference  between  the  two  sides. 
The  tumor  is  pressing  laterally,  particularly  against  the  left  side. 
We  now  free  the  growth  on  the  right  side:  the  dura  is  diseased. 
We  have  not  freed  the  cord  above  yet:  that  is  why  we  go  higher 
before  opening  the  dura.  It  is  one  constant  succession  here  of 
advance  and  retreat.  Now  we  are  above  the  lesion,  as  the  cord 
can  be  pressed  forward  without  resistance.  The  length  of  the 
additional  incision  is  about  one  and  one-half  inches. 

We  remove  the  laminae  of  the  second  and  first  thoracic 
vertebrae.  There  is  the  neoplasm:  whether  it  is  in  the  cord  or 
in  front  of  it  is  impossible  to  determine  until  the  dura  is  opened. 
Now  the  cord  is  free.  At  this  spot  there  is  great  pressure  from 
the  bone,  so  that  that  piece  of  bone  must  come  out.  See  the  cord 
expanding  and  pulsating!  It  proves  that  we  have  relieved  the 
pressure.  This  is  an  example  of  the  decompression  operation. 
We  feel  that  decompression  will  prove  more  advantageous  in  the 
spinal  cord  itself  than  in  the  brain. 

Now  we  are  ready  to  open  the  dura,  and  the  danger  of  in- 
fection increases  as  we  enter  the  medullary  zone.  The  cord  sags 
above  and  below  the  tumor.  The  pressure  bears  against  the 
cord  in  front.  It  is  a  solid  bony  tumor  which,  of  course,  we 
cannot  take  out.  We  are  trying  to  decide  if  the  growth  is  a 
granuloma:  it  feels  like  an  osteoma.  It  is  a  growth  on  the 
posterior  surface  of  the  body  of  the  vertebra — an  osteoma  press- 
ing the  cord  back  against  the  laminae  and  bases  of  the  spinous 
processes.  The  clinical  course  of  this  case  emphasizes  the  same 
handicap  we  have  had  in  every  Hne  of  work,  namely,  procrastina- 
tion. The  longer  the  delay,  the  more  pathology  there  is,  and 
the  less  likelihood  of  complete  restoration  to  normal.  Decom- 
pression could  have  been  performed  upon  this  man  in  the  early 
days  just  as  readily  as  now.  We  are  convinced  that  the  next 
great  book  on  surgery  and  on  medicine  will  be  on  the  subject  of 
the  "Morbidity  and  Mortality  of  Procrastination."  Disease 
in  many  instances  by  timely  treatment  does  but  little  harm — it 
is  procrastination  that  destroys. 

This  operation  results  in  complete  decompression  of  the  cord. 
It  lets  the  cord  expand  backward  by  relieving  it  of  pressure 
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between  the  tumor  in  front  and  the  laminae  behind.  In  tubercu- 
losis it  is  not  the  curvature  of  the  spine  that  creates  mischief, 
but  rather  the  granuloma  that  grows  into  the  liunen  of  the 
spinal  canal  and  presses  upon  the  cord.  Now  the  muscles  and 
aponeurosis  are  accurately  approximated,  and  we  sew  the 
aponeurosis  across,  obliterating  the  gap. 

Let  the  record  show  that  five  spinous  processes,  beginning 
with  the  fourth  thoracic  and  passing  upward  to  and  including 
the  eighth  cervical,  and  four  laminae  were  removed;  that  upon 
exposing  the  upper  margin  of  the  third  spinous  process  we  saw 
that  the  cord  was  being  pressed  back  against  the  laminae;  that, 
after  removing  the  second  and  first  laminae,  we  pass  over  the 
tumor  and  into  a  cavity  free  from  compression  above  the  timaor. 
The  tmnor  was  bony  in  type,  being  hard  and  non-pulsatile,  and, 
therefore,  not  of  the  angiosarcomatous  type  that  we  encoimtered 
in  a  previous  patient.     (See  Clinics  for  August,  1913,  p.  681.) 

That  patient  had  an  angiosarcoma  in  this  same  region.  We 
diagnosed  the  case  as  intraspinal  angiosarcoma  before  operating, 
and  gave  a  gloomy  prognosis,  but  the  patient  and  his  family  de- 
sired to  have  an  operation  performed.  The  man  had  hemiplegia. 
Upon  exposing  the  growth  by  removal  of  the  laminae  of  the 
upper  thoracic  vertebrae,  there  was  a  geyser  of  blood  and  a  great 
pidsating  timior.  We  closed  the  incision  and  the  patient  lived 
almost  a  year. 

One  must  never  insert  drainage  near  the  serous  lining  of  the 
central  nervous  system.  It  is  the  same  proposition  as  in  a  joint. 
See!  That  bleeding  has  stopped.  We  have  not  used  any  liga- 
tures. 

We  think  there  will  be  restoration  of  all  axons  that  are  not 
yet  destroyed,  and  many  have  escaped  destruction.  The  axons 
aheady  destroyed  are  out  of  commission  permanently,  because 
in  the  spinal  cord  itself  axonal  regeneration  does  not  take  place. 
Remember  that  within  the  true  spinal  cord  nerve-axons  have  no 
neurilemma,  and  that  absence  of  neurilemma  means  no  regenera- 
tion. Down  in  the  caudal  zone,  however,  regeneration  does 
occur,  because  after  leaving  the  true  spinal  cord  the  axons  acquire 
neurilemmas.     All  reputed  cases  of  regeneration  of  the  spinal 
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cord  after  division — one  reported  early  by  Fowler  and  another 
later  by  Harte — were  misinterpreted  from  an  incorrect  estima- 
tion of  the  extent  to  which  the  cord  had  been  cut.  In  Harte's 
case  it  was  fairly  and  clearly  shown  that  but  one-half  of  the  cord 
had  been  cut,  because  the  muscles  controlled  by  the  crossed 
pyramidal  tract  on  one  side,  and  those  by  the  direct  pyramidal 
tract,  on  the  opposite  side,  were  active,  showing  that  below  that 
point  only  half  of  the  fibers  were  cut. 

Let  the  record  show  that  on  opening  the  dura  there  appeared 
a  circumscribed  damming  back  of  fluid,  confined  by  the  pressure 
above,  which  prevented  its  passing  upward;  that  below  the 
point  of  compression  there  was  no  pulsation  until  after  the  lam- 
inae had  been  removed  up  to  and  including  the  first  thoracic 
vertebra;  that  the  faradic  test  of  the  zone  below  the  point  of 
compression  was  not  made;  that  when  the  cord  was  displaced, 
this  shining,  bony  tumor  was  revealed  anteriorly;  that  this  mass 
did  not  resemble  a  granuloma;  that  the  dura  was  closed  with 
catgut  sutures,  making  an  ectropion  of  the  cut  edges;  and  that 
the  gap  between  the  ends  of  the  transverse  processes  was  filled 
in  with  a  muscular  and  aponeurotic  flap. 

[Note. — There  was  complete  primary  union  and  a  material 
increase  in  motion  and  sensation  before  the  patient  left  the  hos- 
pital.— Ed.] 

There  are  two  conditions  of  the  central  nervous  system  for 
which  an  early  operation  of  decompression  should  be  performed, 
and  for  which  every  practitioner  should  be  alert.  One  is  choked 
disc,  resulting  in  impairment  of  vision.  Choked  disc  is  purely 
the  sequence  of  excessive  intracranial  pressure.  Furthermore, 
the  optic  nerve  conveys  axons  which  possess  no  neurilemma, 
and  after  the  nerve  atrophies,  regeneration  is  impossible.  An 
aneurilemmic  axon  once  atrophied  is  forever  atrophied.  On  the 
other  hand,  in  the  case  of  the  peripheral  nerves,  as,  for  example, 
the  median  or  the  ulnar,  perfect  restoration  of  function  may  be 
secured  by  accurate  contacting.  The  same  is  true  of  the  brachial 
plexus.  None  of  the  nerves  of  special  sense  has  a  neurilemma; 
therefore,  when  these  nerves  first  show  evidence  of  intracranial 
pressure,    decompression    should    be    immediately    performed. 
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whether  or  not  the  cause  or  the  localization  of  the  pressure 
has  been  determined.  Why?  Because  if  the  tumor  be  non- 
mahgnant,  as,  for  example,  a  tuberculoma,  which  tends  to  self- 
limitation,  the  patient  has  been  afforded  an  opportimity  of  cure 
before  the  onset  of  blindness.  We  had  in  the  hospital  at  one 
time  five  patients  with  as  many  different  degrees  of  impairment 
of  vision  from  brain  tumors,  varying  from  slight  impairment  to 
complete  blindness.  All  five  patients  lived.  The  one  that  was 
wholly  blind  remained  wholly  bhnd.  The  one  that  had  but  few 
axons  destroyed  remained  with  but  few  axons  destroyed,  but 
with  practically  normal  vision.  The  other  three  retained  the 
degree  of  optic  atrophy  that  existed  at  the  time  of  decompression, 
but  they  all  lived.  Each  one  could  look  back  upon  the  doctor 
who  had  charge  of  the  case  before  blindness  developed  and  ex- 
claim: ''//  that  man  had  been  alert ,  awake,  attentive,  my  blindness 
could  have  been  averted!''  Such  accusation  is  frightful.  Imagine 
blindness  overtaking  yourself  from  somebody's  oversight!  In 
that  spirit  should  one  practise  medicine. 

The  second  indication  for  decompression  is  in  the  spinal  cord. 
The  moment  paralysis  appears  is  the  psychologic  moment  to 
operate.  Never  mind  whether  you  know  the  cause  of  the  paraly- 
sis: go  in  and  find  out  the  cause  before  the  patient  becomes 
paraplegic.  When  the  patients  are  in  the  superlative  degree  of 
paraplegia  it  avails  naught  to  find  out  that  the  cause  is  a  tuber- 
culoma, an  osteoma,  or  a  fibroma.  It  is  futile  to  remove  the 
growth  once  there  is  degeneration  of  the  nerve-fibers  of  the 
cord,  permanently  incapacitating  and  paralyzing  the  patient. 
We  can  frankly  say  to  the  patient  that  we  do  not  know  what  is 
causing  the  paralysis,  but  that  we  do  know  there  is  a  cause, 
and  that  now  is  the  proper  time  to  open  into  the  spinal  canal. 
When  you  utter  your  statements  frankly,  the  patients  are  willing 
to  consent.  At  first  they  hesitate,  but  if  you  tell  them  that 
blindness  may  and  probably  will  develop  and  that  paralysis 
may  and  probably  will  develop,  they  will  permit  you  to  do  some- 
thing to  reheve  the  pressure  upon  the  cord.  That  is  the  time 
to  operate:  do  not  let  the  paralysis  develop  slowly,  but  surely, 
and  every  day  have  the  patient  cry  out  with  each  increment  of 
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pressure :  * ' Doctor !  do  something  to  relieve  my  pains ! "  As  day 
by  day  his  vision  becomes  dimmer  and  dimmer,  he  pleads  with 
his  doctor  for  succor.  If  it  be  a  malignant  lesion,  the  patient 
who  is  not  operated  upon  dies.  If  it  be  a  malignant  lesion  and 
decompression  is  performed,  the  patient  retains  the  degree  of 
vision  to  the  end.  Remember,  the  operation  of  decompression, 
whether  of  the  brain  or  of  the  spinal  cord,  has  a  low  mortality, 
being  just  as  low  as  that  of  exploratory  laparotomy. 

In  the  spine  it  is  not  difficult  to  locate  the  level  for  decom- 
pression: one  can  usually  come  within  one  or  two  inches  of  the 
point.  In  the  brain  it  is  often  difficult  to  localize  the  tumor,  but 
one  can  at  least  localize  it  in  the  forebrain,  the  midbrain,  or  the 
hindbrain.  Regardless  of  the  site,  the  zone  for  decompression 
is  the  same,  namely,  under  the  temporal  muscle  (subtemporal 
decompression).  When  the  timior  is  situated  posteriorly  in  the 
cerebellar  zone,  the  point  for  decompression  is  constant — ^below 
the  external  occipital  protuberance.  By  entering  in  this  way 
an  osteoplastic  flap  is  unnecessary.  Owing  to  less  bleeding, 
decompression  of  the  brain  is  much  easier  than  of  the  spine. 
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INVOLVING  SPINAL  CORD— LAMINECTOMY 

—INTERPOSITION  OF  MUSCLE-FLAP 

Summary:  Clinical  history  of  case;  analysis  by  Dr.  Murphy;  danger  of  direct 
attack  upon  a  tuberculoma  involving  the  cord;  laminae  form  points  of  counter- 
pressure;  tuberculoma  compressing  cord  from  before  against  laminae  behind; 
laminectomy,  relieving  point  of  counterpressure;  consolidation  of  cancellous 
tissue  of  vertebrae;  geniculate  deformity  of  spinal  cord;  insertion  of  muscular 
flap  to  prevent  contraction  of  tissues  upon  cord;  prognosis  as  to  function; 
value  of  the  query  "Why?";  hematoma  hinders  repair;  elements  composing 
a  nerve — their  anatomy,  physiology,  and  influence  upon  regeneration;  dif- 
ference between  suspension  of  motion  and  degeneration  of  a  nerve;  proper 
time  to  operate  upon  cord  lesions;  case  of  endothelioma  of  cord;  postoperative 
treatment  of  tuberculosis;  correlation  of  clinical  history  with  operative  findings. 


fflSTORY 

The  patient,  a  male  aged  thirty-nine  years,  married,  was 
admitted  to  hospital  in  August,  1914.  The  family  history  is 
negative.  He  had  the  ordinary  diseases  of  childhood.  Twelve 
years  ago,  in  1902,  he  had  an  attack  of  appendicitis,  after  opera- 
tion for  which  he  remained  in  hospital  two  weeks.  Eleven  years 
ago,  in  1903,  he  had  smallpox. 

The  present  disease  began  eleven  years  ago,  in  1903,  when, 
twenty  days  after  he  was  up  from  the  smallpox,  the  right  knee- 
joint  suddenly  failed  him.  There  was  no  pain,  but  he  could  not 
v/alk.  He  was  carried  to  bed.  Three  days  later  he  was  able  to 
walk.  A  painless  swelling  appeared  at  the  right  knee-joint  and 
extended  about  eight  inches  up  the  right  thigh.  It  lasted  twenty- 
four  hours.  Four  days  later  he  noticed  a  similar  swelling  on 
the  volar  surface  of  the  left  forearm,  which  lasted  several  hours. 
Five  days  later,  while  driving,  a  severe  pain  developed  in  the 
lumbar  region  and  he  lost  control  of  both  lower  limbs.  He 
went  to  bed,  and  remained  three  days.  After  getting  up  he  felt 
another  pain  in  the  upper  thoracic  region,  but  of  less  severity. 
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In  September,  1905,  for  the  first  time,  he  consulted  a  physi- 
cian, who  diagnosed  Pott's  disease  and  shortening  of  the  left  leg. 
A  plaster  jacket  was  appHed  to  chest  and  abdomen  for  six 
weeks.  The  condition  did  not  improve,  severe  intermittent 
pain  appearing  in  both  thighs,  with  perceptible  loss  of  control  of 
both  limbs.  Later  a  swelHng  developed  in  both  groins,  involving 
first  the  left  side.  From  both  swellings  a  quart  of  pus  was  as- 
pirated. Aspiration  was  repeated  40  times,  the  last  occasion 
being  in  Jime,  1906.  In  August,  1906,  the  patient  was  up  and 
about,  but  walked  with  difficulty.  The  left  leg  was  still  short 
and  abducted.  A  swelling  which  appeared  over  the  left  greater 
trochanter  was  likewise  aspirated,  but  no  pus  was  withdrawn. 
The  patient  remained  in  bed  one  year — from  July  i,  1909,  to  July 
1, 1910.  He  retained  his  usual  weight.  On  getting  up  and  about 
he  stiU  walked  with  difficulty,  the  left  leg  being  still  abducted. 

Last  month,  July  15,  1914,  numbness  was  felt  in  the  toes  of 
both  feet,  first  in  the  right  foot.  The  numbness  ascended  the 
limb,  and  by  August  had  reached  the  level  of  the  anterior  costal 
margin. 

Sensation  to  touch  is  abolished  at  no  place.  The  right  leg 
is  flexed  and  cannot  be  extended  normally,  the  left  cannot  be 
raised  from  the  table.  Motion  of  the  toes  is  present.  Since 
August  12,  1 9 14,  there  has  been  loss  of  control  of  the  sphincter 
ani.  Six  days  later  the  bladder  became  uncontrollable.  Rest  in 
bed  benefited  both  incontinent  sphincters. 

COMMENTS  AND  OPERATION 

Dr.  Murphy  (September  2,  1914) :  This  history  is  interesting 
in  conjimction  with  two  other  spinal  cases  awaiting  operation — 
a  total  of  three  spinal  cases  that  present  three  different  patho- 
logic conditions  and  three  different  clinical  courses.  [These 
cases,  grouped  in  this  issue,  afford  an  exceptional  opportunity 
for  the  study  of  spinal  surgery.] 

Did  Pott's  disease  precede  the  smallpox?  Was  the  smallpox 
the  exciting  cause  in  increasing  the  manifestation  of  a  tuberculous 
lesion  that  had  been  lurking  in  the  posterior  portion  of  the  body 
of  a  vertebra,  by  liberating  and  freeing  the  focus,  which  occurs 
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frequently  in  many  of  these  cases?  Or  was  the  paralysis  the 
sequence  of  an  infection  involving  the  spinal  canal,  metastatic 
to  smallpox  pustules  as  primary  foci?  The  subsequent  course  is 
against  its  being  a  non-tuberculous  metastatic  infection,  but 
in  favor  of  its  being  a  tuberculous,  with  acute  edema  and  swelling 
of  a  granuloma  inside  of  the  canal  suspending  transmission.  It  did 
not  destroy  the  spinal  cord  at  all — ^merely  suspended  transmission. 

In  reviewing  the  subsequent  comrse  of  that  history,  the  forma- 
tion of  psoas  abscesses,  the  fact  that  they  were  operated  upon 
many  times,  and  that  they  drained  a  long  time,  suggest  that  the 
lesion  was  tuberculosis  of  the  spine,  stirred  up  by  the  infection 
of  smallpox.  The  clinical  com-se,  therefore,  is  that  it  was  a 
tuberculous  lesion;  that  it  has  penetrated  through  the  posterior 
portion  of  the  body  of  the  vertebra  into  the  canal,  and  that  the 
granuloma  is  compressing  the  spinal  cord;  that  now  there  is 
paraplegia,  the  result  of  this  compression,  and  that  this  para- 
plegia is  continuing  and  increasing,  and  in  all  probability  will 
eventually  destroy  the  nerve-fibers  of  the  spinal  cord  imless  the 
pressure  be  removed. 

The  next  question  is:  What  can  be  done  to  relieve  this  pres- 
sure on  the  cord,  and  by  what  means?  By  opening,  ciuretting,  and 
draining  the  granuloma?  Yes  and  no.  Remember,  Sir  Victor 
Horsley  did  that  years  ago,  but  when  the  profession  adopted  this 
treatment  it  found  that  opening  of  a  tuberculous  granuloma  of  the 
spine  had  the  same  untoward  sequelae  as  opening  of  a  tuberculous 
granuloma  elsewhere  in  the  body — that  a  mixed  infection  often 
occurred,  and  destroyed  not  only  the  remaining  portion  of  the 
body  of  the  vertebra,  but  also  occasionally  the  cord.  Now  our 
management  of  this  case  is  to  relieve  the  pressure  produced  by 
the  granuloma  penetrating  the  anterior  wall  of  the  canal  and 
compressing  the  cord  against  the  laminae.  Now,  then,  you  can- 
not remove  the  body  in  front  nor  the  granuloma  in  front,  but 
you  can  relieve  the  counterpressure  by  removing  the  laminae 
and  letting  the  cord  fall  backward  from  the  point  of  pressure. 

There  is  a  great  deformity  of  the  lower  thoracic  vertebrae  (Fig. 
181).  We  remove  the  laminae  and  discard  them  permanently 
without  impairing  in  the  least  degree  the  support  of  the  spine. 
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From  the  protopathic  and  epicritic  estimations  of  the  area  of  dis- 
turbed sensation  the  seventh  thoracic  is  the  vertebra  involved. 
The  conformation  here  is  altered  by  the  chronicity  of  the  disease. 
[Removes  the  laminae  and  the  spine  of  the  sixth,  seventh,  and 
eighth  thoracic  vertebrae.]  Now  the  cord  is  freely  exposed.  It  is 
compressed  from  before  and  held  behind,  and  is  trying  to  pro- 
trude between  the  spinous  processes.  Here  is  the  granuloma — a 
mass  coming  through  from  before  and  pushing  the  cord  backward. 
The  dura  and  nearby  tissues  are  thickened.  We  do  not  wish  to 
open  the  granuloma.  It  comes  from  the  anterior  wall  and  from 
the  seventh  thoracic  vertebra,  in  accordance  with  the  cHnical 
calculation. 

Let  the  record  show  that  the  cancellous  tissue  of  the  seventh 
thoracic  vertebra  is  consolidated  from  this  old  inflammatory 
process,  and  from  the  additional  weight  it  had  to  bear  in  its 
deformed  state — an  example  of  compensatory  hypertrophy. 

There  is  the  deformity  lower  down — a  geniculate  deformity 
of  the  spinal  cord.  You  can  see  from  a  distance  how  the  cord 
bulges  and  how  it  dips  between  the  laminae  as  they  recede  from 
the  spinous  process.  In  this  work  one  must  heed  the  ^^ Safety 
first!''  slogan;  any  damage  to  the  cord  is  irreparable,  because 
the  nerve-fibers  of  the  cord,  not  possessing  any  neurilemma,  can- 
not regenerate. 

Now  Sir  Victor  Horsley  used  to  push  the  cord  aside  from  its 
thickened  point  and  incise  and  curette  the  granuloma.  We  do 
not  do  that.  We  feel  that  this  patient  is  safer  by  not  doing  it. 
Why?  Because  the  tendency  of  tuberciilosis  anywhere  in  the 
body  is  constantly  toward  resolution.  Keep  it  away  from  mis- 
chief while  it  is  resolving — ^keep  it  from  mixed  infection — and  it 
heals.  The  mixed  infection  does  the  mischief  in  the  limg  as  in  the 
spinal  column,  it  matters  not  what  the  locality. 

We  remove  this  spiculmn  of  bone,  lest  it  interfere  with  the 
spinal  cord  if  the  latter  recede  subsequently.  What  a  beautiful 
exposure  we  have!  what  a  splendid  opportunity  that  cord  has  of 
coming  back!  We  did  not  open  the  dura.  Now  we  make  a 
muscular  flap  to  fill  the  space  between  these  two  bony  processes, 
otherwise  dense  fibrous  tissue  will  develop  there.     Being  con- 


Fig.  197. — Pott's  disease  in  lower  thoracic  region,  and  showing  kyphosis  and  lumbar 

abscess. 
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nective  tissue,  it  follows  the  law  formulated  by  pathologists 
for  years,  observed  by  clinicians  in  the  dawn  of  pathology,  and 
expressed  so  beautifully  in  the  words  of  dear  old  Professor  Dudley 
Allen:  ^'That  connective  tissue  will  consoHdate  and,  consolidat- 
ing, will  contract. "  By  inserting  this  flap  and  tackmg  down  its 
edges,  we  supply  a  faithful  agent  for  estabHshing  normal  tissue 
in  between  the  ends  of  the  laminae  and  the  spinous  processes.  We 
have  been  doing  this  for  some  time. 

Visiting  Doctor:  What  is  the  prognosis  as  to  functional 
repair  here? 

Dr.  Murphy  :  Favorable.  Ask  me  the  next  question,  just  as 
I  ask  a  student,  "WHY?"  That  is  why  I  preface  "Why"  to  so 
many  of  these  questions,  because  you  merely  believe  what  I  say, 
but  if  I  explain  "why,"  you  remember  it — ^if  I  tell  you  "why," 
it  is  yours.  If  you  merely  have  an  expression  from  me  it  is 
always  my  property.  I  shall  tell  you  why.  The  paralysis  began 
only  twenty-four  days  ago,  and  is  not  yet  complete  anywhere. 

The  bleeding  has  been  controlled  without  ligating,  as  it  usually 
may  be  in  spinal  cases,  as  in  the  brain.  We  insert  a  figure-of-8 
stitch  into  the  muscles  so  as  to  compress  the  entire  area,  leaving  no 
recesses  for  the  formation  of  a  hematoma.  A  hematoma  always 
hinders  repair — around  a  bone-graft,  a  transplant,  in  the  abdomen, 
or  in  the  subcutaneous  cellular  tissue.  A  hematoma  becomes  a 
mass  filled  with  granulations,  and  instead  of  obtaining  primary 
repair  of  normal  tissue,  there  occurs  secondary  union  of  cicatricial 
tissue.  We  close  these  layers  much  as  we  close  the  abdominal 
wall.  Patients  withstand  these  operations  capitally,  provided 
we  avoid  injuring  the  spinal  cord  high  up. 

On  what  does  the  prognosis  of  injury  to  the  true  spinal  cord 
depend?  What  is  meant  by  the  true  spinal  cord?  The  portion 
above  the  conus  medullaris.  What  difference  does  it  make 
whether  the  injury  be  in  the  caudal  zone  or  higher — in  the  true 
cord  zone?  The  axons  of  all  nerves  consist  of  one  or  more  of 
three  elements.  The  essential  element  present  in  all  is  the  axis- 
cylinder  process;  the  next  element  is  the  medullary  sheath,  the 
third,  the  neurilemma.  Be  that  axon  in  the  brain,  in  the  spinal 
cord,  in  the  cauda  equina,  in  a  nerve  of  special  sense,  or  in  a 
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peripheral  nerve,  these  three  elements  must  always  be  considered. 
They  are  of  fimdamental  importance  in  one's  clinical  knowledge 
of  the  nervous  system,  particularly  of  the  central  nervous  system. 

Surgically  speaking,  the  axis-cylinder  is  an  elongation  of  the 
protoplasm  of  the  cell-body.  The  medullary  sheath  is  a  coating 
for  the  axis-cylinder — the  insulating  material.  It  is  also  nutrient. 
The  neurilemma  is  the  regenerative  sheath  of  the  axon. 

Now  let  us  consider  their  functions.  The  function  of  the 
axis-cylinder  is  transmission:  it  is  a  wire  of  the  telephone  or  tele- 
graph cable.  The  medullary  sheath  is  the  insulating  layer  of  the 
wires  in  the  cable.  The  neurilemma  is  the  mechanic  that  repairs 
the  broken  wire.  Now,  then,  the  presence  of  a  neurilemma  in- 
dicates potency  of  regeneration,  and,  as  a  corollary,  absence  of  a 
neurilemma  means  impotency  of  regeneration.  When  a  nerve 
is  cut,  the  leading  question  in  prognosis  is — ^Has  it  a  neurilemma 
or  has  it  no  neurilemma?  If  it  has  a  neurilemma,  it  is  capable  of 
regeneration  after  approximation  of  the  ends,  just  as  the  ends  of 
a  bone  are  capable  of  regeneration  if  contacted.  //  the  nerve 
has  no  neurilemma,  even  though  it  he  approximated  as  early  as 
five  seconds  after  the  injury,  there  will  he  no  regeneration. 

Let  us  apply  these  truths.  What  peripheral  nerves  have  no 
neurilemma?  Just  one  set — the  nerves  of  special  sense — the 
optic,  the  olfactory,  the  gustatory,  and  the  acoustic.  Therefore, 
if  the  optic  nerve  be  cut,  it  never  regenerates;  if  the  olfactory 
nerve  be  cut,  it  never  regenerates;  if  the  gustatory  be  cut,  it 
never  regenerates,  and  if  the  acoustic  nerve  be  cut,  it  never 
regenerates.  What  other  peripheral  nerve  has  no  neurilemma? 
None.  Therefore,  every  other  peripheral  nerve  is  capable  of 
regeneration  if  properly  approximated. 

Let  us  come  back  to  the  question  concerning  the  spinal  cord. 
In  what  portion  of  the  spinal  cord  are  the  axons  supplied  by  a 
neurilemma?  In  no  portion  of  the  true  spinal  cord.  As  soon 
as  axons  enter  the  true  cord,  they  lose  their  neurilemma.  The 
axon  continues,  the  medullary  sheath  is  retained,  but  the  neuri- 
lemma is  gone.  Therefore,  an  axon  that  is  cut  in  the  true  cord 
above  the  cauda  equina  never  regenerates.  If  in  the  caudal 
zone,  however,  and  the  cut  ends  of  the  nerve  be  contacted. 


TUBERCULOUS  GRANULOMA  OF  VERTEBRiE  739 

theoretically  the  nerve  should  regenerate;  practically,  we  believe 
it  does  regenerate.  The  nerves  in  the  caudal  zone  possess  a 
neurilemma,  a  medullary  sheath,  and  an  axis-cylinder,  just  as 
the  peripheral  nerves,  and  they  should  regenerate  under  the  same 
circumstances. 

This  patient  is  paralyzed.  There  is  suspension  of  trans- 
mission. That  means  what?  Not  that  the  axis-cylinders  are 
degenerated:  they  may  be  moderately  compressed  for  weeks, 
more  lightly  compressed  for  months,  before  degenerating. 
Operation  for  an  injury  to  the  tru^  cord^  when  degenerated  or  when 
its  axons  have  been  cut,  is  futile,  even  though  it  he  performed  at 
the  earliest  possible  moment.  If  some  of  the  axons  have  merely 
suspended  transmission,  and  if  we  know  from  the  responses 
that  they  are  still  Uving,  we  are  certain  that  if  the  pressure  be 
relieved,  regeneration  or  restoration  of  function  will  occur,  just 
as  when,  after  compression  of  the  ulnar  nerve  for  one  week,  or 
two  or  three  weeks,  suspension  of  motion  occurs,  but  returns 
within  a  short  time  after  relief  of  the  pressure.  Suspension  and 
degeneration  are  two  different  things:  degeneration  is  irreparable; 
suspension  always  reparable  after  relief  of  pressure.  Therefore 
the  time  to  operate  upon  neoplasms  involving  the  spinal  cord  is 
when  first  you  notice  suspension  of  transmission,  for  then  you 
will  benefit  the  patient;  and  the  time  not  to  operate  is  after  you 
have  determined  that  the  neoplasm  has  destroyed  the  whole  cord, 
for  then  you  will  not  benefit  the  patient.  Chronic  pressure 
means  irreparable  degeneration;  acute  pressure  of  mild  intensity 
means  reparable  suspension  of  transmission,  and  in  many  of 
these  cases  restoration  occurs  rapidly. 

We  have  a  case  for  to-morrow  of  interest  in  this  connection, 
because  the  involvement  is  in  the  caudal  zone.  We  have  a  case 
for  operation  on  Saturday  in  the  cervical  zone.  The  latter 
patient  has  been  in  this  hospital  three  times  within  four  years. 
About  a  year  and  a  half  ago  we  removed  an  endothelioma  of  the 
spinal  cord;  the  recurrence  is  not  yet  causing  many  symptoms. 
The  patient  says:  "I  can  do  chores  around  the  house,  but  my 
spine  is  just  commencing  to  annoy  me."  She  is  a  judge's  wife, 
and  a  very  brilliant  lady.     From  dealings  with  physicians  she 
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understands  that  if  she  waits  until  the  spinal  cord  is  degenerated, 
her  paralysis  will  be  permanent.     (See  next  case.) 

With  relief  of  the  pressure,  this  man  should  get  well.  We 
shall  not  treat  the  tuberculosis  until  the  wound  has  been  repaired, 
or  until  the  end  of  three  weeks.  We  institute  treatment  with 
graded  hypodermic  injections  of  tuberculin,  and  continue  with 
hygienic  measures.    Tuberculosis  is  self-limiting. 

Now  we  shall  reconsider  the  course  of  the  disease.  The  symp- 
toms appeared  three  weeks  after  infection  with  smallpox.  There 
was  a  sudden  suspension  of  transmission  which  subsided  within 
a  few  days.  Then  there  was  another  suspension  of  transmission 
which  also  subsided.  Then  a  kyphosis  developed,  then  psoas 
abscesses,  finally,  a  trochanteric  abscess — ^manifestations,  all, 
of  spinal  tuberculosis,  which  had  been  not  only  compressing  the 
cord  behind,  but  draining  and  suppurating  before.  The  caries 
has  been  healed  for  years.  The  sinuses  have  been  closed  for  years, 
yet  he  comes  in  with  manifestations  of  a  granuloma  within  the 
vertebral  canal.  Remember,  the  cord  is  rarely  ever  compressed  by 
the  angiilation,  but  by  the  granuloma  penetrating  the  anterior 
wall  of  the  canal,  elevating  the  periosteum  as  a  sac,  and  compress- 
ing the  cord  back  against  the  laminae.  Now  you  see  why,  if  he 
has  had  but  suspension  of  transmission,  the  prospects  for  complete 
restoration  in  the  axons,  notwithstanding  the  absence  of  neuri- 
lemmas, are  good. 

Let  the  record  show  that  there  was  a  granidoma  in  the  body 
of  the  seventh  thoracic  vertebra  compressing  the  cord  backward 
against  the  laminae;  that  there  was  extensive  involvement  of  the 
bone  above  and  below  that  point,  the  cancellous  tissue  being 
ebumated  by  the  inflammatory  process;  that  there  was  an  acute 
angulation  of  the  cord,  a  distinct  knee  formation,  making  at  the 
ninth  thoracic  vertebra  an  angle  of  40  degrees. 

This  area  was  soft,  so  that  the  cord  was  not  compressed  by 
the  angulation.  The  pressure  was  higher  up,  at  the  site  of  the 
tuberculoma. 


CONSTRICTION  OF  SPINAL  CORD  BY  FI- 
BROUS TISSUE  FROM  PREVIOUS  OPERA- 
TION—RELEASE— DURAPLASTIC  DECOM- 
PRESSION 

Summary:  Postoperative  history  of  case;  comments  and  operation — dissection 
through  cicatricial  tissue,  exposing  cord;  no  neoplasm  found — ^pressure  due 
to  constricting  band  of  connective  tissue;  duraplastic  decompression  by  in- 
serting strip  of  fascia  between  cut  edges  of  dura;  fascia  nourished  by  osmosis 
of  plasma;  danger  of  overlooking  Horsley  sponges  in  wound;  endothelioma  of 
cord  surgically  benign  as  concerns  metastases,  although  pathologists  differ; 
importance  of  figure-of-8  stitch  in  closing  skin  of  back. 


HISTORY  (September  10,  I9J4) 

[Intern  reads  previous  histories,  which  were  published  in  the 
Clinics  of  October,  1912,  p.  695,  and  August,  1913,  p.  733.] 

Patient  was  readmitted  to  hospital  in  September,  19 14,  and 
recited  the  following  history: 

After  the  third  operation,  in  May,  1913,  the  patient  gradually 
improved  for  three  weeks.  The  ii;-ray  treatments  were  continued 
imtil  July  15,  1914.  During  the  last  few  months  the  mmibness 
in  the  little  finger  and  ulnar  side  of  the  ring-finger  of  the  right 
hand  has  increased  imtil  now  it  involves  the  whole  hand,  and  in- 
cludes the  radial  border  of  the  right  forearm.  The  mmibness  has 
increased  in  the  lower  extremities  also,  especially  in  the  right 
foot.  At  present  the  patient  barely  manages  to  get  about 
the  house,  owing  to  the  weakness  in  the  knees.  In  walking,  the 
left  foot  everts  better  than  the  right,  and  the  steps  are  shorter. 
Flexion  and  extension  are  normal  in  the  extremities.  During  the 
last  few  days  she  has  noticed  increasing  difficulty  with  the  right 
leg.     Control  of  bladder  and  rectum  is  intact. 

COMMENTS  AND  OPERATION 
Dr.  Murphy:  At  the  first  operation,  four  years  ago,  we  split 
the  fibers  of  the  columns  of  Goll  and  Burdach  in  order  to  expose 
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the  length  of  the  tumor  within  the  spinal  cord.  The  pressure 
symptoms  have  retvurned,  but  this  time  they  indicate  higher 
levels — the  sixth,  fifth,  and  fourth  cervical  segments — ^higher  up 
than  heretofore.  The  first  time  we  removed  just  a  part  of  the 
fourth  cervical  vertebra,  but  the  tumor  was  only  as  large  as  a 
bean,  and  not  so  extensive.  It  was  taken  out  earlier.  Now  read 
the  microscopic  findings. 

Intern:  It  was  an  endothelioma. 

Dr.  Murphy:  [Incision  and  development  of  operative  field.] 
You  see  there  is  no  seventh  cervical  spinous  process.  Dr.  Patrick 
has  examined  this  case,  and  estimates  that  the  site  of  pressure 
begins  above,  at  about  the  eighth  cervical  segment  this  time. 
What  spinous  processes  were  removed  in  the  last  operation — 
from  the  third  thoracic  to  the  fourth  cervical,  were  they  not? 

Intern:  Yes,  doctor. 

Dr.  Murphy:  Each  time  the  histologic  examination  revealed 
endothelioma.  This  is  the  fourth  operation  upon  this  patient 
within  five  years.  Now  it  is  all  cicatricial  tissue  which  hides 
landmarks.  First  we  must  develop  the  outer  wall,  in  order  to 
gain  access  to  the  cord.  Now  we  have  exposed  a  bony  landmark: 
it  is  the  upper  margin  of  the  base  of  the  spinous  process  of  the 
third  thoradc  vertebra.  This  is  much  more  difficult  than  the 
original  operation.     We  have  now  reached  the  cord. 

Let  the  record  show  that  at  the  level  of  the  first  thoracic  ver- 
tebra a  fibrous  band  firmly  constricts  the  cord.  We  have  not 
yet  opened  the  dura  mater.  We  must  first  remove  extensively 
this  connective-tissue  mass  that  overlies  the  timior,  in  order  to 
facilitate  free  opening  of  the  dura  and  to  lessen  the  amount  of 
traumatizing  and  sponging  of  it.  Owing  to  the  universal  pres- 
ence of  connective  tissue  in  the  field  of  operation,  hemorrhage 
will  be  less  than  on  the  previous  occasions. 

Let  the  record  show  that  the  cord  is  exposed  for  three  and  one- 
half  inches,  and  that  there  is  a  protrusion  on  the  left  of  the  cord 
at  the  level  of  the  first  thoracic  vertebra.  Whether  it  be  due  to 
a  neoplasm  or  an  osteoma  cannot  be  determined  until  the  dura  is 
opened.     Now  the  bleeding  has  ceased,  and  there  is  complete 
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exposure  of  the  spinal  cord.     As  we  open  the  dura  the  cerebro- 
spinal fluid  escapes. 

Let  the  record  show  that  the  dura  is  thicker  than  normal,  and 
that  the  cord  pulsates. 

Now  we  separate  the  pia  mater  from  the  cord  at  the  spot  where 
the  connective  tissue  overlying  the  cord  simulated  a  neoplasm. 
This  was  exactly  the  level  at  which  Dr.  Patrick  localized  the 
pressure,  but  we  go  higher  to  see  if  there  is  a  recurrence  of  the 
neoplasm,  and  if  that  constricting  band  was  the  sole  source  of  the 
pressure.     There  is  good  exposure  of  the  cord  for  four  inches. 

Let  the  record  show  that  no  neoplasm  is  demonstrable:  that 
the  compression  is  caused  by  a  transverse  constricting  band  of 
connective  tissue  crossing  the  cord  and  uniting  the  bases  of  the 
laminae  of  the  first  thoracic  vertebra,  and  palpable  before  open- 
ing dura. 

The  patient  reported  early  this  time.  To  make  a  lasting  de- 
compression we  must  obtain  a  strip  of  fascia  from  the  muscular 
aponeurosis  and  implant  it  between  the  edges  of  the  divided  dura. 
That  follows  the  plan  of  duraplastic  decompression  of  the  cord 
described  in  one  of  the  recent  Clinics.  (February,  1914,  p.  169; 
June,  1915,  p.  469;  see  also  a  preceding  case,  p.  731.)  This  flap 
affords  the  cord  a  chance  to  spread  backward  as  far  as  conditions 
demand.  Fascia  requires  little  or  no  vascularization,  being  nour- 
ished practically  by  osmosis  of  plasma,  as  in  arthroplasty  of  the 
knee-joint.  Owing  to  their  small  size,  the  Horsley  sponges 
might  be  overlooked  in  the  woimd.  Let  the  record  show  that 
Sister  Victorine  reports  these  sponges  counted  and  correct. 

The  shock  from  this  operation  should  be  nil,  for  there  was 
only  division  of  cicatricial  tissue,  and  the  cord  was  not  manipu- 
lated. A  strip  was  interposed  between  the  cut  edges  of  the  dura 
where  the  latter  had  contracted  and  compressed  the  cord. 

Clinically,  this  tumor  is  benign,  since  it  has  been  recurring 
without  metastasizing,  and  has  been  harmful  by  virtue  only  of 
the  compression  it  exerted  upon  the  cord.  Pathologists  differ 
amongst  themselves  as  regards  the  maHgnancy  of  these  endo- 
theliomata. 

The  skin  is  very  dense  and  thick.     The  figure-of-8  stitch  is 
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important  technically  in  closing  the  skin  of  the  back,  particularly 
in  this  zone  of  mobility  and  traction  from  the  muscles  of  the  upper 
extremity.  In  the  preceding  case  we  did  not  use  the  figure-of-8 
stitch:  the  wound  burst  open,  necessitating  resuture. 

Let  the  record  show  that  there  was  no  operative  evidence  of 
recurrence  of  the  tumor;  that  the  previous  field  of  exposure  for 
the  removal  of  the  tumor  was  easily  demonstrable;  that  the  cord 
rested  in  the  normal  position;  that  before  opening  the  dura  we 
felt  a  resisting  mass,  which  proved  to  be  a  band  of  connective 
tissue  crossing  the  cord  and  uniting  the  bases  of  the  laminae  of  the 
first  thoracic  vertebra. 


TYPHOID  SPONDYLITIS  IN  A  TYPHOID  CAR- 
RIER—CHOLECYSTOSTOMY  AND 
APPENDICECTOMY 

Summary:  Clinical  history  of  case;  comments — typhoid  spondylitis;  positive 
Widal  and  blood-culture;  the  patient  a  typhoid-carrier,  and  therefore  a  menace 
to  himself  and  to  the  community;  appendix  to  be  removed  and  gall-bladder 
drained,  and  autogenous  vaccine  to  be  prepared  from  bacilli  grown  on  patient's 
own  blood-serimi;  exposure  and  drainage  of  gall-bladder — cultures  taken; 
appendix  long,  large,  and  deep,  angulated  and  adherent — cultures  taken; 
technic  of  appendicectomy;  importance  of  careful  ligation  of  stump  to  prevent 
postoperative  bleeding;  experiments  of  Dudgeon  and  Sargent  upon  bacteria 
in  peritoneal  fluid;  early  recognition  of  typhoid-carrier  by  detecting  spondy- 
litis; subsequent  report. 


HISTORY 

The  patient,  a  male  aged  sixteen  years,  was  admitted  to  hos- 
pital October  15,  19 14.  He  has  had  the  usual  diseases  of  child- 
hood. Six  months  previously,  in  April,  he  had  a  slight  attack  of 
malaria.  Five  months  previously,  on  May  15th,  typhoid  fever 
began.  He  was  bedridden  seven  weeks,  and  was  able  to  sit  up 
the  eighth  and  ninth  weeks.  The  tenth  and  eleventh  weeks  he 
was  up  and  about.  His  physician  explained  the  seven  weeks' 
confinement  to  bed  by  the  presence  of  cholecystitis. 

Five  weeks  ago,  on  September  8,  1914,  while  reclining,  two 
hours  after  mealtime,  acute  pain,  sharp  and  shooting,  appeared 
in  the  Imnbar  region  and  radiated  to  the  abdomen.  The  latter 
was  distended,  and  the  muscles  contracted.  There  was  fever, 
but  chills,  nausea,  and  vomiting  were  absent.  This  attack  lasted 
one-half  to  one  hour,  and  a  second  similar  attack  appeared  six 
hours  later,  also  two  hours  after  a  meal.  Such  attacks  recurred 
several  times  a  day  until  three  weeks  ago — September  25,  1914- 
There  were  night-sweats,  and  there  was  a  fever  of  from  99°  to 
103°  F.  in  the  evening.  The  urine  showed  albumin,  which  soon 
disappeared.    The  bowels  were  constipated,  the  stools  black  and 
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tarry.  There  was  tenderness  to  pressure  over  the  thoracico- 
lumbar  vertebrae,  and  moderate  curvature  of  the  spine.  A  plaster 
jacket  extending  from  arms  to  hips  was  applied.  At  the  end  of 
two  weeks  it  was  removed,  and  the  patient  was  confined  to  bed. 
The  pain  decreased,  and  the  temperature  fell  to  normal.  The 
patient  was  then  placed  upon  a  canvas  splint.  There  is  no 
paralysis. 

COMMENTS  AND  OPEEIATION 

Dr.  Murphy:  This  is  the  most  interesting  case  of  the  day. 
He  had  sharp  and  severe  pains,  not  a  colic,  in  the  upper  abdomen. 
What  has  happened  to  him?  He  has  developed  a  typical  typhoid 
spondylitis — a.  stiff  spine,  not  caries,  since  it  does  not  cause  de- 
struction of  bone:  it  is  purely  a  joint  inflammation.  It  involves 
also  the  peri-articular  tissues,  which  thicken  into  a  mass  of  con- 
nective tissue  that  eventually  fixes  the  spine.  The  Widal  re- 
action was  positive,  and,  of  greater  importance,  Bacillus  typhosus 
was  isolated  from  a  blood-culture.  He  is,  therefore,  a  typhoid 
carrier. 

We  know  that  the  common  lurking-places  of  the  typhoid 
bacilli  are  the  gall-bladder  and  the  appendix.  That  is  why  the 
appendix  will  be  removed  and  the  gall-bladder  drained — because 
he  is  a  typhoid  carrier.  He  is  a  source  of  danger  to  himself  by 
developing  a  metastatic  infection  in  the  vertebral  joints — a  spon- 
dylitis. He  menaces  his  community  by  scattering  typhoid  ba- 
cilli. We  know  that  it  is  difficult  to  rid  patients  of  Bacillus 
typhosus.  He  has  become  immune  to  vaccines.  We  shall  pre- 
pare autogenous  cultures  from  the  bile,  growing  them  upon  his 
own  blood-serum,  for  Rosenow  has  shown  experimentally  that  by 
changing  the  medium  the  character  of  the  microorganisms  can 
be  altered.  Our  logic  is:  Autogenous  graft,  autogenous  vaccine: 
why  not  autogenous  culture-medium?  That  is  the  way  to  get 
at  it.  We  have  already  started  the  pathologist  working  upon 
that  basis. 

Here  we  make  a  small  incision,  our  plan  being  merely  to  bring 
up  the  gall-bladder  and  drain  it.  The  organ  is  not  particularly 
white;  it  is  not  compressible.    I  aspirate  the  deepest  stratiun  of 
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the  bile,  because  most  of  the  microorganisms  gravitate,  like  dregs. 
We  pass  a  hemostatic  stitch  through  the  entire  organ,  imifying 
the  drainage-tube  and  the  gall-bladder.  We  make  an  entropion 
of  the  cut  edges  of  the  gall-bladder,  turning  them  inward. 

Let  the  record  show  that  there  was  no  macroscopic  change  in 
the  gall-bladder;  that  while  not  so  blue  as  normally,  yet  it  was 
not  altered  enough  to  be  called  cholecystitis — at  least  not  enough 
to  produce  a  white  color. 

We  make  ectropion  of  the  peritoneal  edges. 

Let  the  record  show  that  Sister  Ludwina  reports  the  sponges 
counted  and  correct;  also  that,  at  the  close  of  the  operation,  the 
surgeon  inspected  the  field  for  sponges  and  instnunents,  but  none 
was  found. 

Now  we  remove  the  appendix,  approaching  it  through  the 
outer  margin  of  the  right  rectus  muscle. 

Let  the  record  show  that  the  visceral  peritoneum  is  con- 
gested; that  the  tissues  about  the  caput  coli  are  also  congested; 
that  the  terminal  coil  of  ileum  is  thickened;  that  the  appendix  is 
greatly  enlarged,  angulated,  and  bound  down  deeply  by  adhe- 
sions; that  it  is  six  inches  in  length,  and  that  its  distal  portion 
is  infiltrated  and  dilated  from  continued  retention  of  material 
under  pressure. 

There  is  no  history,  remember,  of  appendiceal  obstruction. 
Now  we  have  freed  the  adhesions:  see  how  the  appendix  comes 
up!  It  should  harbor  Bacillics  typhosus  not  only  upon  the 
mucosa,  but  in  the  muscularis.  Cultural  examinations  will  be 
made. 

The  appendix  was  removed  in  the  usual  way.  There  are  three 
barriers  to  leakage — first,  the  ligature;  second,  the  puckering 
purse-string,  which  is  equivalent  to  a  Lembert  stitch;  and  third, 
the  accurately  applied  Lembert  stitch.  Leakage  at  the  mes- 
enteric attachment  has  constituted  the  weak  point  in  every 
intestinal  closure  from  Billroth 's  time  to  the  present.  Now  we 
cauterize  that  stimip  with  a  95  per  cent,  solution  of  phenol,  not 
neutralized.  The  stimap  is  tied  again.  You  will  recall  Hessert's 
splendid  paper  upon  the  bleeding  that  occurs  from  inverting  the 
stump  without  ligating  it.     He  reported  a  fatal  case  of  his  own. 
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and  collected  several  serious  ones  where  bleeding  into  the  lumen 
of  the  bowel  occurred  after  inversion  of  the  stump  of  the  appendix 
without  previous  Hgation. 

The  congestion  of  the  peritoneum  was  due  to  the  retention  of 
the  microorganisms  in  the  appendix.  In  their  experiments  Dud- 
geon and  Sargent  showed  that  in  the  peritoneal  fluid  nimierous 
l3anphocytes  are  found,  but  seldom  living  microorganisms.  We 
shall  have  the  tissues  examined  for  bacteria:  while  not  in  the 
fluid,  they  might  still  be  in  the  tissues.  The  sterihty  of  the  fluid 
is  no  index  of  the  sterility  of  the  field.  That  has  led  to  so  many 
erroneous  beliefs. 

This  is  the  first  of  this  class  of  cases  recorded  where  it  was 
recognized  early  that  the  gall-bladder  harbored  Bacillus  typhosus. 
What  had  attracted  our  attention  was  the  typical  typhoid 
spondylitis  of  which  he  complained  upon  admission,  and  which 
resulted  from  metastases  from  the  gall-bladder  as  the  primary 
focus. 

Now  we  unite  the  cut  sheaths  of  the  rectus  abdominis  by 
means  of  a  figure-of-8  suture.  The  muscle-fibers,  uncut,  fall  back 
into  place. 

Let  the  record  show  that  two  test-tubes  containing  fluid  from 
the  pelvis  were  sent  to  Dr.  Sweek  for  examinations  and  cultures, 
and  that  a  piece  of  omentum  was  removed  and  bottled  in  a  sterile 
test-tube  for  culture  and  staining. 

Subsequent  Report  on  Case  of  Typhoid  Spondylitis 
December  12,  1914:  This  boy  came  in  with  a  typical  t3^hoid 
spondyhtis.  The  average  case  is  treated  in  an  orthopedic  cHnic 
as  spondylitis  (usually  considered  tuberculous).  From  the 
history  we  learned  that  he  had  had  typhoid  fever,  and  then  con- 
cluded that  he  probably  had  typhoid  spine.  Then  we  went  to 
work.  We  examined  blood,  urine,  and  feces,  and  all  three 
yielded  cultures  of  Bacillus  typhosus.  Then  we  performed 
laparotomy,  drained  the  gall-bladder,  and  removed  the  appendix. 
The  gall-bladder  contents  teemed  with  typhoid  bacilli  in  pure 
culture.  The  appendix,  of  course,  also  harbored  typhoid  bacilli, 
these  having  been  found  in  the  feces.     It  was  chronically  inflamed 
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and  infiltrated,  but  he  had  never  presented  clinical  signs  of 
appendicitis.  The  presence  of  the  typhoid  bacilU  made  him  a 
typhoid  carrier,  and  caused  the  typhoid  spondylitis.  After  the 
operation  typhoid  bacilli  disappeared  entirely  from  the  blood. 
While  foimd  in  the  urine  upon  the  second  examination,  they 
were  absent  from  the  urine  and  feces  three  weeks  later  at  the 
third  examination. 

That  is  a  striking  illustration  of  how  arthritic  cases  should  be 
handled,  and  a  search  for  the  primary  focus  of  infection  made. 
The  bile  has  been  free  from  bacilli  for  a  long  time,  so  we  are  ready 
to  remove  the  drainage-tube  from  the  gall-bladder  and  let  the 
patient  go  home.  We  feel  that  the  discharge  from  the  gall- 
bladder will  not  disturb  him. 

[Note. — The  patient  made  an  uninterrupted  recovery. — Ed.] 


CHOLELITHIASIS  —  ACUTE  HEMORRHAGIC 
PANCREATITIS— INCISION  AND  DRAINAGE; 
—PANCREATIC  CYST  — DEFERRED  MAR- 
SUPIALIZATION OF  CYST 

Summary:  Clinical  history  of  case — a.  classic  picture  of  acute  hemorrhagic  pan- 
creatitis sequential  to  cholecystitis;  comments  by  Dr.  Murphy — severity  of 
pain  in  acute  pancreatitis;  primary  attack  cholecystitis,  secondary,  acute 
hemorrhagic  pancreatitis;  adhesions  to  be  anticipated,  owing  to  two  previous 
infections;  incision  through  left  rectus,  exposing  cyst;  cyst  neither  enucleated 
nor  opened  inmiediately,  because  of  danger  from  trypsin;  benefits  of  drainage; 
ectropion  of  peritoneum  to  prevent  adhesions;  importance  of  correct  diagnosis 
of  acute  hemorrhagic  pancreatitis — high  leukocytosis — subnormal  tempera- 
ture; delayed  marsupialization  of  cyst;  brief  note  upon  affections  of  pancreas. 


HISTORY 

The  patient,  a  female,  married,  aged  twenty-three  years,  was 
admitted  to  hospital  May  8,  1914.  The  family  and  the  previous 
histories  are  negative.  She  has  borne  two  children,  the  elder 
being  seven  years  of  age.    There  were  no  miscarriages. 

About  two  years  ago,  in  July,  191 2,  twenty-two  days  after 
the  birth  of  her  second  child,  a  sudden,  severe  colic  developed  in 
the  right  upper  quadrant  of  the  abdomen,  and  was  followed  by 
nausea  and  vomiting  and  belching.  After  enduring  the  pain 
seven  hours,  she  summoned  a  physician,  who  prescribed  an  ano- 
dyne. Thereupon  the  pain  gradually  subsided.  She  has  had 
several  attacks  in  the  same  region,  but  none  so  severe,  mostly 
lasting  but  an  hour  or  two.  The  pain  was  always  followed  by 
marked  nausea  and  repeated  vomiting.  There  was  never  jaim- 
dice;  never  hematemesis;  and  she  has  never  noticed  blood  in,  or 
clay  color  of,  the  stools. 

She  had  no  attacks  from  December,  191 3,  until  the  present 
time — not  for  a  period  of  five  months.  Four  months  ago,  follow- 
ing an  attack  of  colicky  pain,  her  physician  said  that  she  was 
jaundiced,  and  diagnosed  gall-stones. 
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As  late  as  two  days  ago  she  felt  quite  well.  Yesterday  she 
was  suddenly  awakened  by  pain  in  the  upper  part  of  the  abdomen, 
extending  from  the  epigastrium  to  the  right.  A  half-hour  later 
the  pain  involved  the  whole  abdomen.  Within  an  hour  of  the 
onset  the  pain  was  prostrating  and  intolerable.  No  relief  was 
afforded  by  change  of  position.  She  summoned  a  physician,  who 
administered  an  anodyne,  without,  however,  much  mitigation. 
At  the  time  of  maximum  pain  she  became  nauseated,  and  shortly 
afterward  vomited.  There  has  been  no  bowel  movement  since 
two  days,  nor  has  she  passed  gas.     Micturition  has  been  scanty. 

On  admission  the  abdomen  was  tensely  distended  and  uni- 
versally tender:  temperature,  96°  F.;  pulse,  126;  respirations,  40. 
Leukocyte  count,  27,200. 

OPERATION 

The  patient  was  operated  upon  two  hours  after  admission, 
at  10  o'clock  at  night,  on  Friday,  May  8,  1914.  A  median  in- 
cision was  made.  The  abdomen  contained  much  bloody  fluid. 
The  intestines  were  distended  and  intensely  congested;  sHght 
peristaltic  movements  were  noted.  No  obstruction  was  found. 
The  uterus  and  adnexae,  as  well  as  the  appendix,  were  normal. 

Upon  examining  the  upper  abdomen  evidences  of  fat  necrosis 
were  seen  in  the  omentum.  The  head  of  the  pancreas  was  en- 
larged to  the  size  of  two  fists:  it  was  as  hard  as  wood.  The  gall- 
bladder was  compressible,  but  several  stones  were  palpated  in  its 
neck.  Free  drainage  was  inserted.  The  operator.  Dr.  Golden, 
inspected  the  field  on  closing  to  see  that  no  instnmients  or 
sponges  remained,  and  Sister  Victorine  reported  the  sponges 
counted  and  correct. 

SUBSEQUENT  HISTORY 

The  patient  was  readmitted  to  hospital  five  months  after  the 
operation,  on  October  10,  1914.  She  had  left  the  hospital  two 
months  previously,  on  August  15,  1914,  having  remained  there 
for  three  months.  She  complained  of  bearing-down  pains  in  the 
back,  which  radiated  from  beneath  the  left  shoulder  around  the 
left  side  of  the  thorax  to  the  left  hypochondrium.    No  menses 
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appeared  between  July  ist  and  September  24th.  The  pain 
continued,  being  more  severe  at  night,  when  in  bed.  No  further 
attacks  of  vomiting,  chills,  sweats,  or  attacks  of  jaimdice  have 
supervened.  Constipation  is  a  marked  symptom.  One  night 
last  week  she  noticed  a  swelling  in  the  left  hypochondrium, 
which  was  tender  to  deep  pressure;  she  had  also  a  sHght  fever. 

COMMENTS  AND  OPERATION 

Dr.  Murphy:  How  severe  was  the  pain?  Where  was  the 
pain  located  this  time,  in  differentiation  from  the  pain  of  the 
first  attack?  The  first  pain  was  nearer  the  midline,  beneath  the 
costal  angle.  The  next  pain  was  in  the  midhne,  extending  to  the 
left  costal  margin.  Note  the  difference  between  the  degree  of 
these  two  pains.  The  first  pain  was  colicky  in  type.  The  second 
pain  was  prostrating.  That  description  reflects  fairly  well  the 
pathologic  conditions  present  in  both  attacks.  What  day  did 
the  pain  begin? 

Intern:  The  morning  of  the  day  previous  to  admission. 

Dr.  Murphy:  She  was  admitted  Friday  night,  thirty  hours 
after  the  onset  of  the  attack.  The  leukocyte  coimt  was  27,200, 
and  the  temperature  subnormal.  She  had  acute  hemorrhagic 
pancreatitis,  of  which  the  history  is  a  classic  description.  So 
severe  is  the  pain  that  patients  have  to  sit  right  down  and  will 
not  let  you  move  them.  We  remember  a  peddler  out  in  Oak 
Park  who  had  an  attack  of  acute  pancreatitis:  he  sat  down  on  the 
curbstone  in  front  of  the  drug-store  and  would  not  let  any  one 
touch  him  until  the  patrol  wagon  arrived  and  the  police  moved 
him  from  the  doorway,  so  intense  was  the  pain. 

The  primary  attack  of  the  patient  before  you  was  a  gall-stone 
attack,  and  the  secondary  attack  the  fulminating  hemorrhagic 
pancreatitis,  which  was  operated  upon  and  drained  by  Dr. 
Golden.  Then  she  had  a  pericholecystic  abscess,  which  we  also 
opened  and  drained.  Now  she  comes  back  with  a  sequence — a 
cyst  of  the  pancreas,  according  to  our  diagnosis. 

That  is  the  regular  course  of  this  disease,  and  is  typical  in 
nearly  all  details.  First,  the  pancreatic  lesion  is  commonly  the 
sequence  of  cholecystitis,  calculous  or  non-calculous.     Second, 
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it  is  an  acute  fulminating  lesion.  There  is  no  lesion  so  severe  in 
onset,  none  that  causes  such  intense  continuous  pain  or  collapses 
the  patient  so  much,  as  acute  hemorrhagic  pancreatitis.  It  just 
goes  right  on  paining  each  second  a  little  more  than  it  did  the 
second  before.  The  pain  is  enormously  greater  than  that  of  per- 
forated duodenal  or  gastric  ulcer. 

We  now  enter  the  abdomen  through  the  left  rectus  muscle,  be- 
cause this  cyst  seems  mostly  in  the  tail  of  the  pancreas.  Now, 
you  see,  we  have  elevated  the  left  rectus  muscle  in  our  approach  to 
the  cyst.  Recall,  she  had  two  laparotomies,  two  infections  in  the 
upper  abdomen,  so  we  anticipate  adhesions  at  this  point.  We 
are  now  in  the  free  peritoneal  cavity,  which  makes  us  feel  com- 
paratively happy — ^when  working  with  the  pancreas  expressions 
should  be  but  comparative. 

We  shall  enter  the  lesser  peritoneal  cavity  above  or  below  the 
stomach,  according  to  the  displacement  of  the  stomach.  The 
stomach  rests  upon  the  cyst,  which  shines  distinctly  through  the 
gastrohepatic  omentiun.  In  this  case  it  is  easier  to  approach 
the  cyst  through  the  gastrocolic  than  through  the  gastrohepatic 
omentiun,  because  the  stomach  is  high  up  in  the  field  and  cannot 
be  displaced. 

We  now  divide  the  gastrocolic  omentum  and  expose  the  sac 
and  then  insert  nosophen  packing,  which  will  not  be  disturbed 
until  organic  union  has  developed  between  this  abdominal  area 
and  the  anterior  abdominal  wall.  The  cyst  is  green  in  color. 
ShaU  we  enucleate  it?  Judgment  forbids:  it  is  satisfagtory  to 
perform  a  complete  operation,  but  never  at  the  expense  of  addi- 
tional hazard  to  the  patient.  The  reason  we  do  not  wish  to  open 
immediately  is  the  fear  of  soiling  the  abdominal  cavity  with 
trypsin,  which  has  a  deleterious  effect  upon  neighboring  struc- 
tures. Were  it  of  any  other  type  than  a  pancreatic  cyst,  we  could 
proceed  less  cautiously. 

These  cases  progress  admirably  well  when  drained. 

Let  the  record  show  that  a  collar  of  nosophen  gauze  was 
arranged  around  the  exposed  portion  of  the  cyst  and  sutured  to 
the  abdominal  wall,  and  that  its  identity  was  established  by  a 
safety-pin;  also  that  a  piece  of  gauze  packing  was  placed  in  the 
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center  of  this  collar  down  to  the  wall  of  the  cyst.  This  is  to  be 
removed  at  the  time  the  cyst  is  opened  without  disturbing  the 
encircKng  collar  of  gauze,  which  forms  a  coffer-dam  to  the  peri- 
toneal cavity. 

We  make  an  ectropion  of  the  peritoneum  so  as  to  lessen  the 
likelihood  of  adhesions  in  the  lower  zone,  and  to  avoid  fixation  of 
the  stomach  to  the  anterior  abdominal  wall. 

Let  the  record  show  that  no  sponges  were  inserted  into  the 
abdomen  except  the  two  packing  sponges,  and  that  Sister  Vic- 
torine  reported  the  sponges  coimted  and  correct.  Let  the  record 
show  further  that  before  closure  the  operator  inspected  the  field 
to  see  that  no  instnmients  or  sponges  were  left  in  the  abdomen. 

Let  the  record  show  that  there  is  a  very  large  pancreatic  cyst 
occupying  the  entire  left  quadrant  of  the  abdomen  and  extending 
far  to  the  right  of  the  midline. 

The  important  point  in  this  case  is  the  diagnosis,  which  must 
be  made  more  from  the  history  than  from  anything  else. 

The  pain  of  an  acute  pancreatitis  is  so  striking,  so  much  in 
contrast  with  anything  else,  that  you  just  naturally  arrive  at  a 
diagnosis  by  the  intensity  of  the  symptoms.  The  pain  is  pros- 
trating: the  attack,  fulminating.  It  is  far  worse  than  a  biHary 
colic,  worse  than  a  renal  colic,  worse  than  a  perforation.  That 
history  told  the  story  very  well. 

You  note  that,  notwithstanding  the  high  leukocytosis,  there 
was  subnormal  temperature.  This  is  pecuhar  to  cases  of  acute 
hemorrhagic  pancreatitis,  because  the  infection  commonly 
throws  out  a  blood-clot,  which  causes  a  rapid  leukocytic  response 
but  no  fever.  At  other  times,  however,  a  high  fever  is  present. 
Drainage  cures  a  very  large  percentage,  but  it  must  be  continued 
for  a  prolonged  period. 

We  shall  let  that  packing  remain  until  we  are  sure  of  a  good 
organic  union  aroimd  the  cyst,  for  three,  four,  or  perhaps  five 
days.  Then  we  shall  remove  the  central  packing,  open  the  cyst, 
and  put  in  a  drain,  letting  the  cyst-wall  collapse  to  keep  the  pan- 
creatic secretion  in  a  position  favorable  for  immediate  escape. 
The  tube  will  not  be  disturbed  for  weeks — ^nay,  months. 

October  20,  191 4  (six  days  after  operation):   The  central 
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packing  was  removed,  the  cyst  aspirated,  and  the  packing 
renewed  and  fixed  with  a  safety-pin. 

Of  pancreatic  lesions,  the  commonest  is  a  cyst  following 
chronic  pancreatitis  associated  with  cholecystitis,  calculous  or 
non-calculous.  Pancreatic  lymphangitis,  too,  is  doubtless  of 
etiologic  significance  in  infections  of  the  pancreas.  The  next  in 
frequency  are  neoplasms,  benign  or  malignant,  especially  the 
adenocarcinomata.  As  long  ago  as  1884  Billroth  ablated  timiors 
of  the  pancreas.  Recently  an  excellent  paper  by  Finney  has 
appeared  upon  the  subject,  and  Dr.  Coffey's  experiments  are 
very  instructive.  The  cysts  are  the  most  promising  lesions  as 
regards  feasibility  of  operation  and  permanency  of  cure.  How- 
ever, common  to  all  pancreatic  lesions  is  one  source  of  great 
danger — the  pancreatic  juice,  with  its  zymotic  properties  of  pro- 
ducing fat-necrosis. 

[Note. — The  case  progressed  without  untoward  symptoms. 
The  tube  is  still  in.  The  secretion  is  gradually  diminishing. — 
Ed.] 

[A  previous  case  of  pancreatic  cyst,  with  discussion  of  the 
medical  phase  by  Dr.  Mix,  was  published  in  the  Clinics  for 
April,  1 914,  pp.  247-260. — Ed.] 


FECAL  FISTULA  WITH  CHRONIC  RECURRENT 
APPENDICITIS— REMOVAL  OF  APPENDIX- 
CURE  OF  FISTULA 

Summary:  Clinical  history  of  case;  comments  and  operation — fourth  day  of  attack 
many  days  too  late  for  operation;  remarks  emphasizing  complexity  of  fecal  fis- 
tula operation;  steps  in  technic  for  closure  of  fistula;  removal  of  appendix; 
advantage  of  catgut  over  linen  in  presence  of  infection;  review  of  steps  of 
operation. 

HISTORY 

The  patient,  a  male  aged  thirty  years,  married,  was  admitted 
to  hospital  January  13,  1915,  with  a  fecal  fistula  in  the  right  iliac 
region.  The  family  history  is  negative.  He  has  had  the  usual 
diseases  of  childhood,  and  had  malaria  in  1902. 

The  present  illness  developed  a  year  ago,  February  5,  1914, 
with  the  first  attack  of  appendicitis.  A  peri-appendiceal  abscess 
formed.  On  the  fourth  day  of  attack  the  abscess  was  incised 
and  drained,  but  the  appendix  was  not  removed.  Five  days 
after  the  operation,  on  February  14,  1914,  postoperative  hemor- 
rhage arose  from  the  deep  epigastric  artery.  After  controlling 
the  hemorrhage,  convalescence  was  uneventful  until  the  appear- 
ance of  a  fecal  fistula,  which  has  persisted.  The  fistula  discharges 
fluids  and  gases,  but  no  fecal  concretions. 

The  present  attack  began  two  weeks  ago,  on  December  30, 
1 9 14,  with  sudden  pain  in  the  right  iliac  fossa,  followed  by  nausea 
and  vomiting,  fever  (101°  F.),  local  tenderness,  and  ligneous 
rigidity.     Since  this  attack  the  fistula  has  been  more  patent. 

COMMENTS  AND  OPERATION 
Dr.  Murphy  (January  14,  191 5):  How  many  days  after  the 
onset  of  the  symptoms  was  the  operation  performed? 
Intern:  Four  days. 
Dr.  Murphy:   He  was  not  operated  upon  until  many  days 
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after  it  began.  He  was  operated  upon  four  days  after  the  onset 
of  the  symptoms.  They  did  not  take  out  the  appendix.  They 
did  nothing  but  drain  a  peri-appendiceal  abscess.  That  shows 
that  the  fourth  day  after  the  onset  of  the  symptoms  is  too  late  to 
operate  for  appendicitis,  and  to  expect  the  best  percentage  of 
good  results,  as  by  that  time  the  pus  will  have  passed  beyond  the 
wall  of  the  appendix. 

This  fistula  has  the  appearance  of  intestinal  mucosa  right  up 
to  the  skin.  As  you  contemplate  operating  upon  this  type  of 
fecal  fistula,  you  feel  like  imitating  the  late  Christian  Fenger  pre- 
paratory to  operation  upon  cervical  tuberculous  lymphadenitis. 
First  he  ate  luncheon,  then  took  a  bath,  then  drew  on  his  rubber 
suit,  and  then  prepared  to  stay  all  day.  We  close  this  opening 
temporarily,  so  as  to  prevent  welling  forth  of  the  intestines. 

The  first  step  in  the  technic  is  to  prepare  the  operative  field 
and  then  enter  the  free  peritoneal  cavity.  The  next  step  is  to 
separate  that  portion  of  the  intestinal  tract  containing  the  fistula 
from  the  anterior  abdominal  wall.  If  that  cannot  be  done,  the 
operative  result  bids  fair  to  be  unfavorable. 

Let  the  record  show  that  bleeding  is  profuse. 

We  can  swing  a  finger  entirely  around  the  loop.  We  com- 
mence dissecting  the  fistula  free  from  the  outer  side,  just  as  we 
freed  it  a  moment  ago  from  the  inner  side.  The  fistulous  tract 
is  now  entirely  detached  from  the  anterior  abdominal  wall  down 
to  the  opening  in  the  bowel. 

Is  the  appendix  still  present,  and  if  so,  is  it  advisable  to  remove 
it  to  prevent  another  attack?  It  is  our  duty  to  remove  it  if  it 
still  exist.  There  is  the  large  intestine  and  here  the  appendix. 
Here  is  where  the  abscess  formed  around  the  appendix,  and  prob- 
ably involved  by  agglutination  a  number  of  intestinal  coils 
simultaneously.  Here  is  the  communication  between  the 
intestine  and  the  appendix,  showing  that  the  appendix  continued 
draining  into  the  small  intestine.  We  separate  the  bond  of 
union,  making  an  entropion  of  the  edge  of  the  intestinal  perfora- 
tion by  inserting  and  t)dng  a  puckering  purse-string  suture.  We 
remove  the  appendix  in  the  usual  manner,  inverting  the  stump 
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with  an  accurately  applied  Lembert  stitch.  We  touch  the  stump 
with  a  95  per  cent,  solution  of  phenol,  which  is  not  neutralized. 

Let  the  record  show  that  the  appendix  communicated  by  a 
continuous  lateral  fistula  with  the  small  intestine,  and  was 
amputated  in  the  usual  way. 

In  closing  the  opening  of  the  external  fistula  into  the  bowel 
we  use  chromicized  gut  because  working  in  the  presence  of  infec- 
tion. Linen  sutures  inserted  in  the  presence  of  infection  may 
eventually  have  to  be  removed,  otherwise  the  sinus  persists 
months  and  months.     We  cover  the  line  of  union  with  omentum. 

Let  the  record  show  that  the  fistulous  opening  involved  a 
loop  of  ileum;  that  there  was  also  a  fistula  between  the  small 
intestine  and  the  appendix;  that  the  appendix  was  contracted 
and  still  infiltrated  and  inflamed,  not  having  recovered  from  the 
infection;  that  as  the  first  step  the  free  peritoneal  cavity  was 
opened  to  the  median  side  of  the  fistula,  enabling  one  to  pass  his 
fingers  around  the  coil  of  intestine  situated  to  the  outer  side;  that 
the  fistulous  tract,  together  with  bowel,  was  then  dissected  free 
from  the  abdominal  wall  and  brought  outside  of  the  wound  to 
the  surface;  that  the  fistulous  tract  was  then  freed  from  the 
bowel;  that  a  Czemy-Lembert  stitch  closed  the  intestine;  that 
the  omentum  was  sealed  over  the  Kne  of  imion;  and  that,  finally, 
the  abdomen  was  closed  without  drainage. 

Let  the  record  show  further  that  before  closure  the  operator 
inspected  the  field  to  see  that  no  sponges  or  instriunents  remained, 
and  that  Sister  Ludwina  reported  the  sponges  coxmted  and  cor- 
rect. 

[Note. — There  was  complete  primary  union  and  the  patient 
made  an  uneventful  recovery. — ^Ed.] 

(For  a  comprehensive  discussion  of  the  subject  of  fecal  fistula 
see  Clinics  for  February,  1915,  pp.  i  to  38.) 


PAPILLOMA  OF   BLADDER— SUPRAPUBIC 

CYSTOTOMY— RESECTION  OF  MUCOSA 

WITH  CAUTERIZATION 

Summary:  Clinical  history  of  case;  comments  and  operation;  causes  of  hematuria 
in  order  of  frequency;  the  three-glass  test  for  the  source  of  hematuria;  steps  of 
operation;  extensive  papilloma  on  anterior  wall  of  bladder — removal  by  ex- 
cision of  mucosa  followed  by  cauterization  and  packing;  importance  of  drain- 
ing space  of  Retzius;  postoperative  discourse — characteristics  of  three-glass 
test  in  various  localities;  types  of  bleeding  from  neoplasms;  danger  of  catheter- 
ization; treatment  by  fulguration  does  not  fulfil  expectations;  siphonage  as  a 
means  of  keeping  urine  from  field. 


HISTORY 

The  patient,  a  male,  single,  aged  sixty-three  years,  was 
admitted  to  hospital  December  lo,  1914.  The  family  and  past 
histories  are  negative. 

The  present  malady  began  over  two  years  ago,  during  the 
summer  of  191 2,  with  dull,  burning,  tingling  pain  that  radiated 
from  the  glans  penis  along  the  perineimi  to  the  anus.  The  fre- 
quent micturitions  aggravated  the  pain.  Each  micturition 
varied  in  quantity,  and  occasionally  the  urine  was  tinged  with 
blood;  at  other  times  only  cloudy.  Pain  and  frequency  were 
increased  by  coitus.     Catheterization  had  never  been  performed. 

Two  months  ago,  on  October  15,  1914,  the  patient  could  not 
urinate  for  one  hour,  although  there  was  desire.  With  the  help 
of  medicine  he  shortly  succeeded  in  passing  urine  containing 
blood,  and  during  the  following  night  passed  blood  several 
times.  The  next  day  he  consulted  a  physician,  who  explored 
the  bladder  with  a  sound,  with  negative  results.  The  urine 
was  mixed  with  blood  upon  withdrawal. 

On  October  17th,  two  days  after  the  temporary  suspension  of 
micturition,  he  went  to  a  hospital.  On  the  nineteenth  he  again 
passed  blood.    On  the  twenty-first  he  came  to  Chicago  to  consult 
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a  physician.  He  has  never  felt  colicky  pains,  nor  noticed  gravel. 
Micturition  closes  with  slight  dribbling.  There  is  no  pyuria. 
Rectal  examination  reveals  no  enlargement  of  the  prostate  gland. 

COMMENTS  AND  OPERATION 

Dr.  Murphy  (December  16, 1914) :  What  facts  are  lacking  in 
that  history?  The  description  of  the  character  of  the  mixture 
of  blood  with  urine;  the  description  of  the  stage  of  micturition  in 
which  the  blood  predominated,  and,  finally,  the  description  of 
that  stage  in  which  there  was  practically  pure  blood.  These  are 
important  factors  in  the  differential  diagnosis  between  the  various 
lesions  which  cause  hematuria.  If  you  arrange  in  order  of  fre- 
quency the  lesions  that  cause  hematuria,  you  have  first  the  lesions 
of  the  kidney;  second,  those  of  the  bladder;  third,  of  the  ureter; 
fourth,  of  the  urethra  and  prostate;  fifth,  the  symptomatic  mani- 
festations of  hemorrhage  and  of  blood  in  the  urine  sequential  to 
other  diseases,  the  essential  hemorrhages  finally  occupying  sixth 
place.  If  you  analyze  micturitions  in  a  definite  way,  you  can 
reach  some  conclusions  as  to  where  this  blood  originates.  How 
do  you  determine  that? 

Intern:  By  the  character  of  the  mixture. 

Dr.  Murphy:  You  collect  the  urine  in  three  different  jars — 
the  first  quarter,  the  middle  half,  and  the  last  quarter  in  three 
different  jars.  That  is  the  best  gross  clinical  examination 
one  can  make  in  determining  the  character  of  the  hemorrhage 
and  its  location. 

In  making  the  incision  we  enter  through  the  linea  alba,  be- 
tween the  recti  muscles  above  and  the  pyramidales  below,  and 
then  divide  and  cut  off  the  heads  of  the  recti  at  their  attachments 
to  the  symphysis  pubis,  thus  gaining  free  access  to  the  space 
of  Retzius.  We  next  push  by  gauze  dissection  the  fat  and  the 
vesical  reflection  of  parietal  peritoneum  upward,  exposing  the 
bladder  and  the  end  of  the  sound,  which  is  palpable  under  my 
finger.  The  next  step  is  insertion  of  the  anchor  stitch,  to  which 
we  are  still  very  much  attached.  This  suture  includes  the  entire 
thickness  of  the  bladder  and  anchors  it  to  the  abdominal  wall,  so 
that  in  going  in  the  second  or  fourth  or  twentieth  time  we  shall 
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not  inadvertently  enter  the  prevesical  space.  That  is  a  plan 
we  have  followed  for  years.  We  open  the  bladder  between  these 
two  stitches,  revealing,  upon  retraction,  the  sound  at  the  trigone 
(Fig.  198).  Now  those  near  can  see  thefons  et  origo  mali,  and 
understand  why  we  detailed  that  history.  See  this  huge  papil- 
loma protruding  from  the  bladder!  It  is  almost  wholly  to  the 
left  of  the  midline.  We  must  excise  the  mucosa  at  this  comer 
of  the  bladder,  and  then  follow  with  the  cautery.  [This  step  is 
repeated  upon  the  opposite  side.] 


Fig.  198. — Papilloma  involving  entire  base  of  bladder.    Note  tip  of  metal  soimd  at 
internal  urethral  orifice  amid  the  papillomatous  area. 


Let  the  record  show  that  the  papilloma  had  spread  itself 
extensively  over  the  anterior  wall  of  the  bladder. 

After  excising  the  mucosa  we  cauterized  the  place  from  which 
this  tumor  sprang,  keeping  clear  of  the  ureters  on  either  side,  as 
they  were  plainly  visible.    Now  the  bleeding  has  been  controlled. 

There  are  the  edges  of  the  bladder  up  in  the  field,  united  as 
far  as  the  foramen  through  which  drainage  emerges  from  the 
bladder.    We  want  the  bladder  to  compress  the  drainage  tightly 
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as  a  hemostatic  measure,  and  prevent  leakage  of  urine  by  con- 
ducting it  from  the  field.  Now  we  secure  the  bladder  to  the 
tube,  higher  up,  so  that  if  occasion  arise  to  remove  the  tube  before 
the  catgut  is  absorbed,  we  can  remove  it  out  in  the  open.  The 
figure-of-8  stitch  anchors  the  bladder  to  the  anterior  abdominal 
wall,  so  as  to  diminish  the  dead  space  that  would  otherwise  be 
left  between  the  bladder  and  the  wall. 

Let  the  record  show  that  Sister  Ludwina  reported  the  sponges 
coimted  and  correct.  Remember,  on  mmierous  occasions 
sponges  have  been  left  in  the  bladder  and  in  the  space  of  Retzius. 
We  are  equally  careful  of  coimting  them  here  as  in  laparotomies. 

We  insert  below  the  lowermost  stitch  a  small  tube  into  the 
space  of  Retzius  to  obviate  poolings  there.  Retention  in  that 
space  is  an  unfortunate  complication  because  the  space  contains 
loose  cellular  tissue  which  rapidly  necrotizes  from  urine,  giving 
rise  to  a  dangerous  condition. 

Taking  up  again  the  three-jar  test:  when  the  hemorrhage 
is  from  the  kidney,  the  urine  is  \miformly  tinted  in  all  three  jars. 
If  it  be  severe,  as  at  times  from  a  calculus  in  the  pelvis  of  the 
ureter,  or  as  a  symptom  of  non-ulcerative  tuberculosis  of  the 
renal  cortex,  it  may  appear  in  clots,  which  often  assume  definite 
angleworm  shapes.  In  these  conditions  the  rule  is  that  the  urine 
is  smoky  in  all  three  jars.  When  hemorrhage  occurs  from  the 
ureter,  it  has  practically  the  same  characteristics  as  when  it  is  from 
the  bladder  or  from  the  kidney.  Finally,  when  you  come  down 
to  the  bladder  there  is  often  clear  blood  in  two  glasses,  with  a 
middle  zone  of  urine  that  may  be  comparatively  free  from  blood. 
In  S)nnptomatic  hemorrhage  from  the  bladder — one  in  which 
tuberculosis  elsewhere  in  the  body  causes  an  essential  hemorrhage 
without  ulceration — the  blood  may  be  mixed  uniformly  through- 
out the  entire  specimen.  In  bleeding  t3^ical  of  various  growths, 
as  here,  or  of  polyps  that  extend  into  the  has-fond  of  the  bladder, 
the  urine  is  passed  first  with  a  gush  of  blood,  then  comparatively 
clear,  and  finally  with  a  few  drops  of  almost  clear  blood.  That  is 
characteristic.  In  hemorrhages  arising  outside  of  or  anterior  to 
the  bladder,  such  as  might  be  associated  with  lesions  in  the  lower 
urethra,   the  blood  appears  independently  of  urination.    By 
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repeating  this  three-glass  test  three  or  four  times  you  are  enabled 
to  reach  a  fairly  accurate  conclusion  as  to  the  location  of  the 
source  of  the  hemorrhage,  but  not  as  to  the  etiologic  factor.  After 
you  have  finally  located  the  source  of  hemorrhage,  the  diagnosis 
may  easily  be  estabHshed. 

In  removing  the  tumor  we  exposed  the  mucosa,  undermined 
it  with  curved  scissors,  elevated  it,  and  then  cut  off  the  tumor, 
grasping  the  wall  of  the  bladder  as  we  progressed.  After  its 
removal  we  cauterized  the  area  to  check  hemorrhage.  We  con- 
trolled the  venous  bleeding  by  the  three  sutures.  By  retaining 
the  catheter  there  will  be  less  pain  and  less  danger.  This  tube 
in  the  space  of  Retzius  will  remain  for  ten  or  twelve  days,  until  all 
the  bleeding  ceases,  and  until  the  granulations  on  the  bladder 
have  a  firm  foothold.  While  primary  union  of  the  wall  of  the 
bladder  is  frequent,  yet  there  is  always  danger  of  infiltration  of 
the  urine  into  the  fatty  tissue,  but  here  that  danger  is  slight. 
Why?  Because  the  patient  has  never  been  catheterized:  he 
has  been  sounded,  but  not  catheterized;  therefore,  we  have  prac- 
tically sterile  (non-infected)  urine.  He  has  a  38  per  cent,  renal 
efiiciency,  so  the  conditions  are  fairly  good  for  a  favorable  result. 
The  prognosis  of  papillomata  is  never  good,  because  they  recur 
and  recur  after  removal,  not  only  in  their  original  position,  but 
occasionally  in  the  scar  in  the  bladder  and  abdomen.  We  had 
hoped  that,  with  the  fulguration  treatment,  we  would  finally 
get  better  results,  but  thus  far  have  obtained  about  equal  results 
as  with  the  open  operation.  The  advantage  of  fulguration  is 
that  it  obviates  an  open  operation;  that  as  soon  as,  by  the  initial 
manifestation  of  blood,  the  tumor  is  recognized  as  a  small 
tumor,  you  can  get  the  patient's  consent  to  the  treatment.  This 
man  has  had  hematuria  nearly  two  years,  and  yet  he  permitted 
the  papilloma  to  spread  over  that  large  area.  Why  was  he  not 
operated  upon  early? 

After  determining  the  location  of  the  lesion  in  the  bladder, 
we  believe  that  early  cystotomy  is  the  proper  line  of  procedure, 
and  that  it  gives  the  best  results. 

The  best  method  of  keeping  the  field  free  of  urine  is  by  insert- 
ing a  catheter  through  the  lumen  of  the  drainage-tube,  attaching 
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a  siphon  to  it,  and  maintaining  the  siphon  until  we  feel  it  is  time 
to  take  out  the  larger  tube  and  let  the  bladder  close  up. 

It  is  exceptional  to  find  a  neoplasm  in  that  situation.  Neo- 
plasms are  more  commonly  met  with  below  than  above,  and 
closer  to  one  or  other  ureteral  orifice. 

[Note. — There  was  primary  union  of  the  bladder  down  to  the 
drainage-tube.  The  case  progressed  favorably.  There  has 
been  no  recent  report. — Ed.] 

(For  an  illustrated  talk  upon  vesical  papillomata  by  Dr.  L.  W. 
Bremerman,  together  with  a  classification  of  tmnors  of  the 
bladder,  see  the  Clinics  for  April,  1914,  pp.  337-354.) 


FRACTURE  OF  LEFT  PATELLA— OPEN  RE- 
DUCTION AND  WIRING 

Summary:  Clinical  history  of  case;  comments  and  operation — review  of  previous 
accident;  results  of  conservative  treatment  poor;  time  to  operate — coffer- 
damming  of  tissues  by  nature  or  by  injections  of  formalin  in  glycerin;  other 
questions  preliminary  to  operation;  plastic  tendon  operation  for  non-union 
after  wiring;  operation — fragments  more  movable  than  they  seemed  clinically; 
edges  of  aponeurosis  between  fragments  the  great  cause  of  non-union;  tear- 
fractures  also  found;  technic  of  operation — importance  of  no-contacting 
method,  especially  of  synovial  membrane;  importance  of  prolonged  postopera- 
tive immobilization;  postoperative  comments — treatment  of  fissured  fracture; 
fracture  of  both  patellae. 


HISTORY 

The  patient,  a  male,  aged  thirty-eight  years,  married,  was 
admitted  to  hospital  February  15,  191 5.  The  family  and  past 
histories  are  negative.  At  the  age  of  seventeen,  he  had  a  Neis- 
serian  infection  of  short  duration. 

Sixteen  months  previously,  on  October  2,  1913,  he  was 
admitted  to  this  hospital  suffering  from  swelling,  with  sHght 
tenderness,  of  the  left  knee-joint.  The  swelling  extended  from 
the  middle  of  the  thigh  to  just  below  the  knee.  This  trouble 
began  five  weeks  previous  to  admission,  on  August  30,  1913, 
when,  while  standing  up  in  a  motor  traveling  15  miles  an  hour, 
the  car  suddenly  swerved,  throwing  him  out,  and  he  struck 
his  head  upon  the  ground  and  the  left  leg  sharply  upon  the  fender. 
After  the  accident  he  made  no  attempt  to  bear  weight  upon  the  leg, 
and  was  brought  immediately  to  hospital.  A  skiagram  was 
taken,  but  showed  no  skeletal  lesion.  The  patient  was  able  to 
move  the  knee  and  ankle  immediately  after  the  injury,  although 
with  some  pain.  He  also  suffered  with  pain  in  the  leg  even  when 
at  rest.  Three  days  after  the  injury  a  sodium  silicate  dressing  was 
applied  to  the  limb  from  ankle  to  middle  of  thigh.  The  patient 
lay  in  bed  thereafter  for  ten  days,  and  then  was  up  for  a  time  upon 
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crutches.  The  dressing  was  left  on  for  three  weeks,  and  then 
removed.  After  its  removal  the  patient  noticed  that  a  swelling 
was  still  present,  which  involved  the  knee-joint  and  extended 
four  inches  above  the  knee  and  two  inches  below.  Before  the 
dressing  was  reapplied  the  joint  was  aspirated,  and  bloody  fluid 
withdrawn.    The  leukocyte  count  at  that  time  was  12,000. 

The  patient  had  no  chills  at  any  time,  and  no  fever,  so  far  as 
he  knows,  although  the  temperature  had  not  been  taken  after 
discharge  from  hospital.  The  swelling  persisted  in  the  knee  for 
a  long  time,  and  subsequently  extended  farther  down  the  leg. 
It  was  worse  at  night  after  having  been  upon  the  feet  all  day,  but 
improved  by  morning  after  a  night's  rest.  After  persisting 
weeks,  the  swelling  gradually  disappeared,  and  from  that  time 
imtil  the  present  injiuy  occurred  the  knee  has  to  all  intents  and 
purposes  been  normal. 

The  present  trouble  began  the  day  of  admission,  on  February 
15,  191 5,  when  his  motor  collided  with  a  street-car,  and  with  con- 
siderable violence.  The  injured  knee  struck  the  dashboard  forci- 
bly, and  inamediately  intense  pain  manifested  itself.  He  foimd 
himself  imable  to  walk  or  stand,  or  even  to  extend  the  knee. 

COMMENTS  AND  OPERATION 

Dr.  Murphy  (February  20,  191 5):  When  was  the  last  acci- 
dent? 

Intern:  Five  days  ago,  on  February  15,  191 5. 

Dr.  Murphy:  When  was  the  first  accident? 

Intern:  Over  two  and  one-half  years  ago,  on  August  30, 1913. 

Dr.  Murphy:  The  first  accident  was  what? 

Intern:  The  patient  fell  out  of  a  motor. 

Dr.  Murphy:  No,  he  did  not  actually  fall  out.  He  was 
thrown  forward  and  outward  as  the  car  suddenly  swerved;  but 
in  saving  himself  his  knee  struck  sharply  against  the  fender. 
What  did  this  first  accident  produce?  Only  a  tearing  injury  of 
the  posterior  ligament  of  the  left  knee,  with  hemorrhage  into  the 
joint.  The  knee  was  hyperextended,  tearing  as  well  as  twisting 
the  posterior  ligament  and  probably  the  crucial.  The  patient 
was  in  this  hospital  after  the  accident,  and  we  had  a  good  oppor- 
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tiinity  of  observing  him  carefully.  He  was  kept  in  bed  ten  days, 
and  the  limb  dressed  in  full  extension  for  ten  or  twelve  weeks — 
that  is,  until  we  were  certain  that  the  torn  posterior  ligament  of 
the  joint  had  had  plenty  of  time  to  reimite.  Remember  that  it 
takes  much  longer  for  ligaments  and  tendons  to  imite  firmly  than 
for  bone.  There  was  no  avulsion  of  the  tibial  spine  by  the 
crucial  ligament  in  this  case,  which  was  perhaps  a  surprise  to  us, 
because  the  lesion  is  commonly  caused  by  sudden,  forcible  hyper- 
extension.     Ultimately,  the  patient  secured  a  perfect  result. 

Five  days  ago  he  was  in  another  motor  accident.  This  time 
he  struck  the  same  knee  against  the  dashboard,  and  comes  to  us 
now  with  a  more  severe  injury  than  the  previous  one  was — a  trans- 
verse fracture  of  the  patella  due  to  direct  violence.  You  can 
see  it  there  in  the  skiagram,  which  we  have  had  placed  in  the 
shadow-box.  Note  the  depression  which  is  evident  here  in  the 
skin  over  the  anterior  surface  of  the  patella,  where  it  dips  in 
between  the  two  patellar  fragments.  Since  reaching  the  hospital 
the  patient  has  been  at  rest  on  the  back  in  bed,  with  a  figiu:e-of-8 
adhesive  plaster  bandage  over  the  knee  and  an  ice-bag  over  that. 
If  we  should  let  him  remain  there  with  no  further  treatment 
than  this,  what  woujd  happen?  In  the  next  three  or  four  weeks 
the  space  between  the  fragments  would  increase  three-fourths  of 
an  inch,  or  perhaps  more,  owing  to  the  contraction  of  the  quadri- 
ceps muscle  acting  continually  upon  the  upper  fragment. 

Just  that  slight  but  constant  pulling  of  the  quadriceps  keeps 
the  upper  fragment  far  enough  from  the  lower  to  prevent  union. 
We  now  operate  upon  all  cases  of  fracture  of  the  patella.  We 
believe  that  will  be,  or  already  is,  the  recognized  procediu-e. 
There  is  a  definite  time  for  performing  this  operation,  and  it 
varies  with  the  pathologic  process  present  in  the  given  case. 
In  general,  we  never  operate  before  the  fifth  day  after  the  injury. 
Why?  Because  it  takes  anywhere  from  ^ve  to  eight  or  nine  or 
even  ten  days,  depending  upon  the  age  of  the  patient  and  the 
severity  of  the  injury,  for  the  traxmiatic  inflammatory  reaction 
to  become  established  in  the  knee.  Wherever  reaction  to  such 
injury  occurs,  a  greater  resistance  to  infection  is  developed,  just 
as  granulating  wounds  upon  the  siurf ace  of  the  body  offer  greater 
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resistance  than  fresh  woiinds.  The  products  of  the  reaction 
obstruct  the  lymphatics  and  fill  the  tissue  spaces,  thus  greatly 
diminishing  the  danger  of  postoperative  infection.  If  we  must 
for  some  reason  operate  upon  a  knee  in  which  there  has  been  no 
recent  inflammatory  reaction,  we  inject  the  knee-joint  with  a 
2  per  cent,  formalin  in  glycerin  solution  a  week  or  ten  days  before 
operation,  in  order  to  produce  an  artificial  chemical  inflammatory 
reaction  with  consequent  coffer-damming  of  the  lymph-spaces 
and  increased  immimity  to  infection. 

In  this  case  nature  has  accomplished  the  same  result  by  the 
blood  which  has  been  poured  into  the  joint  from  the  torn  patella; 
but  one  must  allow  her  the  necessary  time  to  act — five  days  at 
least.  By  that  time  the  lymphatics  and  tissue  spaces  will  have 
become  plugged  with  the  red  blood-cells  or  the  products  of  their 
disintegration,  also  with  lymphocytes  and  serum,  and  the  danger 
of  infection  ensuing  after  one  has  opened  the  joint  and  reimited 
the  broken  fragments  of  the  patella  becomes  much  remoter. 
A  striking  feature  of  the  postoperative  course  of  a  knee-joint 
previously  injected  with  the  solution  of  formalin  in  glycerin  is 
that  there  is  not  the  subsequent  effusion  into  the  joint  which  one 
usually  encoimters  after  operating  without  preliminary  injection. 
That  is  a  prominent  feature  of  these  cases  which  is  bound  to 
impress  the  operator  forcibly  when  he  first  uses  the  method.  It 
is  part  of  our  routine  preparation  when  we  must  operate  upon  a 
joint,  the  lymphatics  of  which  we  deem  patent.  We  operate 
upon  many  such  knees  for  loose  or  fractured  cartilages,  and 
always  use  this  method  of  preparation  unless  we  think  that  the 
recurrent  traumas  in  the  joint  caused  by  the  loose  cartilage  have 
already  produced  sufficient  inflammatory  reaction  to  coffer-dam 
the  lymphatics. 

Even  after  deciding  to  operate  other  questions  arise — the 
direction  of  the  fracture,  the  extent  of  comminution,  the  condi- 
tion of  the  knee-joint,  and  the  state  of  the  quadriceps  aponeurosis; 
also,  the  extent  of  separation  of  the  fragments  and  of  injury  to  the 
internal  structures  of  the  knee.  Remember  that  while  four- 
fifths  of  all  patellar  fractures  are  transverse  in  direction,  the 
line  of  fracture  is  sometimes  T-  or  Y-shaped,  stellate,  or  longi- 
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tudinal,  and  a  few  cases  of  frontal  fracture,  that  is,  a  splitting 
of  the  bone  into  anterior  and  posterior  halves,  have  been  recorded. 
If  the  patella  be  badly  comminuted,  one  must  plan  to  contact  the 
fragments  by  suture,  otherwise  early  bony  imion  is  quite  unlikely, 
Remember  that  the  patella  is  a  sesamoid  bone,  and,  like  other 
sesamoid  bones,  has  relatively  slight  reparative  and  osteogenetic 
properties. 

Fortimately,  we  need  not  depend  entirely  upon  osteogenesis 
in  this  location.  If  the  bone  fail  to  unite  properly,  we  may  sub- 
stitute a  satisfactory  tendon  plastic  through  the  use  of  the  quadri- 
ceps tendon  for  this  purpose.  Make  a  transverse  cut  five-eighths 
or  three-fourths  of  an  inch  in  width  and  through  the  entire  thick- 
ness of  the  tendon.  From  both  ends  of  this  incision  spHt  the 
quadriceps  tendon  down  to  its  patellar  attachment.  Pass  this 
strip  of  tendon  over  the  patellar  cleft  and  insert  it  into  the  liga- 
mentum  patellae.  Split  the  ligamentum  patellae  so  as  to  pass 
half  of  the  quadriceps  tendon  flap  through  the  center  and  over 
around  each  side,  curling  it  around  each  half  and  uniting  it  end- 
to-end  in  front — a  half-hitch  loop  giving  a  most  secure  type  of 
fixation.  Suture  their  cut  ends  in  place  as  they  lie,  and  also 
suture  their  point  of  intersection.  By  this  method  one  has  the 
quadriceps  tendon  as  adequately  and  effectively  joined  to  the 
Kgamentum  patellae  as  it  would  be  with  an  intact  patella.  One 
can  even  excise  the  patella  completely,  as  we  first  did  in  a  case 
about  ten  years  ago,  where  it  was  seriously  diseased,  and  substi- 
tute the  quadriceps  tendon  for  it  in  the  way  just  described. 
That  patient  regained  perfect  use  of  the  knee  and  walks  fully  as 
well  as  he  did  before  the  injury  occurred. 

[Dr.  Murphy  made  his  usual  median  longitudinal  incision 
over  the  patella  and,  retracting  the  edges  of  the  woimd,  exposed 
the  line  of  fracture.] 

There  are  the  two  fragments  (Fig.  199,  i) .  They  appear  in  this 
case  to  lie  quite  closely  together.  Notice  how  readily  they  slide 
by  each  other  laterally  as  we  move  them,  and  how  movable  they 
are  in  reality,  although  before  exposure  they  appeared  relatively 
immovable.  As  we  separate  them  and  remove  the  clots  with  the 
forceps,  we  note  a  very  interesting  and  important  condition.    It 
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presents,  we  believe,  the  greatest  possible  obstacle  to  union  and 
also  the  most  frequent.  We  first  called  attention  to  it  as  long  ago 
as  1 886,  when  we  had  just  such  a  case.  That  patient  was  a  fireman 
who  had  been  kicked  by  a  horse.  He  was  standing  close  to  the 
animal,  and  the  horse's  shoe  struck  him  an  upward  blow  upon 
the  knee.  It  divided  the  capsule  of  the  patella,  including  the 
quadriceps  aponeurosis.  The  aponeurosis  was  not  only  split, 
but  also  stripped  up  anteriorly  on  the  patella,  and  a  section  of  it 
insinuated  itself  between  the  two  fragments  and  prevented  union. 
That  is  exactly  what  happened  in  this  case.  It  makes  a  very 
pretty  demonstration.  One  can  readily  understand  what  influ- 
ences the  experienced  surgeon  to  operate  upon  all  his  cases  of 
fractured  patella.  See  how  absolutely  impossible  it  would  be 
for  bony  union  to  occur  with  this  dense  aponeurosis  interposed 
between  the  two  fragments!  It  would  be  as  difficult  to  secure 
"bony  ankylosis"  of  this  patella  while  this  strip  of  fascia  is  inter- 
vening as  it  would  be  for  the  patient  with  a  fat-and-fascia-flap 
arthroplasty  to  develop  a  bony  ankylosis  with  the  flap  still  in  situ 
between  the  joint-ends.  We  must,  therefore,  divide  this  portion 
of  the  patellar  capsule  and  remove  all  interposing  tissue.  It  is 
not  enough  merely  to  try  to  turn  back  this  fascial  strip,  because 
it  will  not  remain  tiuned  back.  It  must  be  excised  to  insure 
bony  imion.  .  .  The  vastus  internus  tendon  has  been  turned 
inward  a  little  here  at  the  superior  internal  angle  of  the  patella, 
and  has  torn  away  a  small  fragment  of  bone  with  it.  This  bony 
chip  has  dropped  back  into  the  joint,  and  we  must  remove  it  care- 
fully; otherwise  we  shall  certainly  have  arthritic  changes  develop 
afterward.  Note  how  carefully  we  remove  it,  without  touching 
the  synovial  membrane  of  the  joint  with  either  instrimients  or 
fingers.  That  care  has  a  very  definite  and  important  purpose, 
which  we  shall  speak  of  again.  This  fragment  was  so  turned 
underneath  the  patella  that  it  did  not  show  in  the  skiagram. 

Here  is  another  portion — look! — of  this  prepatellar  aponeuro- 
sis which  has  slipped  in  between  the  two  bones  from  the  distal 
side.  The  other  piece  slipped  in,  you  remember,  from  above. 
This  strip,  too,  must  be  excised,  just  as  was  the  first.  Unless  one 
do  that,  see  how  impossible  a  sound  bony  union  would  be  with 
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three-fourths  of  the  fractured  surface  of  the  patella  covered  with 
this  dense  fibrous  membrane!  [Excises  it.]  Here  is  another 
little  fragment  of  bone  which  has  dropped  back  into  the  joint 
from  the  distal  strip  of  aponeurosis.  We  must  remove  it,  too. 
Note,  again,  that  thus  far  in  the  operation  we  have  not  touched 
a  single  spot  inside  of  the  joint  with  anything — instnunent,  hand, 
or  sponge. 

[Dr.  Murphy  then  inserted  the  phosphor-bronze  wire  sutures, 
as  shown  in  the  accompanying  illustrations.] 

We  have  double-needled  these  phosphor-bronze  wire  sutures. 
The  first  needle  is  passed  through  the  tendon  of  the  patella  be- 
low. It  encircles  the  lower  fragment  of  bone  completely  along 
its  lower  circumference,  but  remains  everywhere  within  the  ten- 
don. The  second  needle  is  now  passed  through  the  quadriceps 
aponeurosis  above  the  upper  fragment  of  the  patella  in  a  similar 
way,  and  the  two  needles  are  brought  out  upon  the  same  side  of 
the  bone  (Fig.  199,  2).  Now  we  are  exactly  repeating  the 
procedure,  except  that  we  are  starting  from  the  opposite  side 
of  the  patella  with  our  double-needled  suture  (Fig.  199,  3). 

These  operative  manipulations  by  the  no-hand-contacting 
method  are  not  easy,  and  remind  one  of  trying  to  eat  with  chop- 
sticks. In  executing  this  joint  work  we  are  scrupulous  about 
not  touching  anything  in  the  field  of  operation  with  the  gloved 
hand,  and  we  have  been  just  as  scrupulous  about  not  touching 
the  synovial  membrane  with  either  the  gloved  hand,  an  instru- 
ment, or  a  sponge.  Why?  Because  now  there  will  be  no  effu- 
sion into  the  joint  after  operation,  since  nothing  has  touched  the 
s)niovial  membrane  to  irritate  it.  Never  irritate  the  synovial 
membrane  or  in  the  least  degree  traumatize  it  in  such  a  case 
if  you  can  possibly  avoid  it.  Whatever  injury  you  may  do  to  it 
accidentally  will  be  paid  for  by  the  patient  later,  and  paid  for 
dearly,  both  in  pain  and  in  temporary  disability. 

Let  the  record  show  that  there  was  found  a  transverse  division 
of  the  patella;  that  there  were  present,  in  addition,  two  small 
bony  fragments  split  one  from  each  of  the  two  patellar  halves; 
that  the  deep  portion  of  the  aponeurosis  of  the  upper  patellar 
fragment  was  turned  inward  across  the  upper  fractured  surface, 
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more  upon  its  outer  than  inner  side,  and  that  the  distal  portion 
of  the  patellar  aponeurosis  caught  the  lower  fragment  from  behind 
a  little  more  upon  its  inner  than  outer  surface,  so  that  from  two- 
thirds  to  three-fourths  of  the  fractured  surface  of  the  patella  was 
covered  by  these  two  fibrous  strips,  which  would  certainly  have 
made  bony  union  impossible  if  operative  procedures  had  not  been 
instituted.  Let  the  record  show  also  that  these  strips  of  fascia 
and  the  attached  fragments  of  bone  were  excised  completely 
without  touching  the  synovial  membrane  of  the  joint  with  instru- 
ment, sponge,  or  gloved  hand. 

Let  the  record  show  further  that  two  phosphor-bronze  wire 
sutures  were  passed  through  the  ligamentmn  patellae  and  the 
quadriceps  tendon,  entirely  encircling  the  two  halves  of  the  bone, 
one  suture  entering  and  emerging  from  the  tendon  on  the  right 
and  the  other  on  the  left,  so  that  we  tied  one  on  each  side  of  the 
ligament  (Fig.  199,  4);  that  the  aponeurosis  of  the  patella  was 
then  accurately  adjusted  on  its  anterior  surface  with  such  over- 
correction as  was  possible,  in  order  to  insure  the  firmest  possible 
union  (Fig.  199,  5) ;  that  the  limb  was  then  dressed  in  extension 
on  a  posterior,  well-padded,  wire-gauze  splint. 

In  this  case  nature  would  have  been  powerless  to  have  com- 
pleted her  task  of  bony  union  because  these  fractured  edges  were 
almost  wholly  covered  with  aponeurosis;  and,  in  addition,  if  that 
were  not  enough,  she  had  a  sesamoid  bone  to  deal  with.  We 
shall  keep  this  limb  completely  immobilized  for  at  least  eight 
weeks.  Experimental  work  as  well  as  clinical  experience  has 
shown  that  sesamoid  bones — the  patella  particularly — require 
complete,  prolonged,  and  rigid  immobilization  to  secure  perfect 
union.  Early  mobilization  is  entirely  contraindicated  in  these 
cases,  not  only  because  these  sesamoid  bones  are  slow  to  unite, 
but  also  because  refracture  is  prone  to  occur  with  any  ill-advised, 
early,  or  violent  movement  of  the  limb.  Under  this  plan  of 
treatment  the  outlook  for  the  patient's  regaining  a  perfect  limb 
is  most  excellent.  We  expect  some  slight  degree  of  stiffness  of 
the  joint  when  the  leg  is  first  taken  from  the  splint  and  the 
patient  starts  to  walk.  But  this  early  stiffness  will  disappear 
rapidly  with  further  use  of  the  limb. 


Fig.  199. — Fracture  of  patella — open  reduction  and  wiring:  i,  Shows  extent 
of  separation  of  fragments;  2,  first  phosphor-bronze  suture  inserted;  3,  second 
phosphor-bronze  suture  inserted,  the  bone-fragments  approximated,  and  the  first 
suture  tied;  4,  anterior  approximation  sutures  inserted  into  aponeurosis  of  pa- 
tella— all  sutures  tied;  5,  ends  of  torn  quadriceps  tendon  approximated  and 
turned  in  preparatory  to  suture.  This  provides  a  wide  surface  of  contact  be- 
tween the  ends,  to  insure  early  and  firm  union. 
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Visiting  Doctor:  Have  you  tried  rubber  sutures  for  encir- 
cling the  patella  in  place  of  the  wire? 

Dr.  Murphy:  No,  doctor,  we  have  not.  We  think  that  an 
elastic  sutiure  in  this  location  is  directly  contraindicated.  Both 
experimental  and  clinical  work  have  shown  that  sesamoid  bones, 
including  the  patella,  heal  best  with  immobilization,  and  rubber 
sutures  certainly  would  not  give  the  required  rigid  immobilization 
of  phosphor-bronze  sutures  to  such  a  superlative  degree.  The 
rubber  sutures  would  allow  rubbing  of  the  fragments  upon  each 
other,  and  that  is  exactly  what  we  desire  to  avoid  in  this  location. 
Remember  that  there  is  always  considerable  danger  of  refracture 
after  old  transverse  breaks  of  the  patella;  and  this  tendency  to 
refracture  is  most  marked  in  the  early  weeks  of  renewed  use  of 
the  leg,  particularly  following  violent  flexion  movements.  The 
presence  of  a  strong,  rigid  reenforcement  of  the  callus,  such  as 
the  phosphor-bronze  wire  provides,  is  a  great  insurance  against 
this  dreaded  complication. 

Visiting  Doctor:  Do  you  operate  upon  all  your  cases  of 
fractured  patella  ? 

Dr.  Murphy:  We  operate  upon  all  the  cases  in  which  there 
is  demonstrable  a  space  between  the  two  fragments  of  the  bone. 
In  the  fissured  fractures,  which  we  can  now  diagnose  very  readily 
with  the  a;-ray,  but  which  formerly  we  more  frequently  called 
sprains  of  the  knee,  operation  is  not  necessary,  because  the  bone- 
fragments  are  not  separated,  but  with  care  and  proper  dressing 
remain  in  close  apposition,  and  present  no  chance  of  fascia  inter- 
posing, as  in  the  case  which  we  operated  upon  to-day.  We  keep 
the  merely-fissured  cases  with  a  figure-of-8  adhesive  plaster 
retention  dressing  applied  to  the  front  of  the  knee,  and  a  well- 
padded  posterior  spKnt  to  the  back,  for  the  eight  or  ten  weeks 
which  are  necessary  to  insure  solid  bony  union. 

Remember  that  both  patellae  may  be  fractured  simultane- 
ously, just  as  both  calcanei  may  be  fractured  in  the  same  accident; 
and  simultaneous  fractures  of  the  two  patellae  are  not  so  very  in- 
frequent— ^we  should  say  they  comprise  from  i  to  2  per  cent. 
Remember,  too,  that  the  same  type  of  indirect  injury  which  so 
frequently  results  in  rupture  of  the  patella  may,  in  some  cases, 
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produce  rupture  of  the  quadriceps  tendon  above  the  patella,  or  of 
the  ligamentum  patellae  below  it  (we  have  one  example  of  each 
of  these  lesions  in  the  hospital  at  the  present  time),  or,  thirdly, 
may  avulse  the  spine  of  the  tibia.  All  these  three  other  lesions 
produce  S3niiptoms  somewhat  similar  to  patellar  fracture,  and 
an  equally  serious  disability.  Unless  one  were  aware  of  the  possi- 
bility of  their  occurrence,  he  would  not  think  of  them,  and  the 
patient  will  not  be  given  the  benefit  of  the  early  operation,  which 
is  needed  to  secure  complete  fimctional  repair. 

[Note. — Complete  primary  union  resulted;  the  patient  was 
permitted  to  leave  the  hospital  at  the  regular  time  with  a  circular 
g)^smn  case  extending  from  gluteal  fold  to  malleolus.  He  has 
had  no  pain  or  discomfort  since.  Flexion  of  the  knee  is  increasing 
in  range  rapidly.] 

Final  Result 

July  io,  1915:  Patient  now  has  flexion  to  right  angles,  has 
no  pain  or  discomfort  in  the  knee,  and  walks  without  a  limp. 


FRACTURE  OF  INTERNAL  SEMILUNAR  CAR- 
TILAGE—VILLOUS  SYNOVITIS— EXCISION 
OF  CARTILAGE 

Summary:  Clinical  history  of  case;  comments — analysis  of  history — prognosis  tm- 
favorable  without  operation;  frequency  of  luxation  of  each  cartilage;  varieties 
of  movable  cartilages;  rice  bodies  in  knee-joint;  poor  results  of  conservative 
treatment;  operation  immediate  in  localities  in  which  luxation  is  frequent;  the 
three  layers  of  the  knee-joint  capsule  considered  surgically;  operation — villi 
found  thickened  and  a  cause  of  pain;  cartilage  hardened  and  fractured  longitu- 
dinally— ^removed;  fibrous  capsule  as  the  leather-bottle  of  the  joint;  no  ligatures 
used;  description  of  findings;  postoperative  discourse — resistance  of  coffer- 
dammed  joint  to  infection;  results  good  in  absence  of  infection;  postoperative 
treatment — importance  of  Buck's  extension;  pathologic  changes  in  tubercu- 
losis vs.  pyogenic  infection  with  differences  in  mode  of  repair;  importance  of 
relieving  tension  in  inflammatory  conditions;  two  sources  of  tension  in  an  in- 
fected joint;  vascular  and  synovial  layers  of  capsule  easily  infected — fibrous 
layer  and  cartilage  resist  infection;  infection  in  bone-ends. 


HISTORY 

The  patient  is  a  male,  a  physician  aged  fifty  years,  who  was 
admitted  to  hospital  May  lo,  191 5.  The  family  and  past  his- 
tories are  negative. 

The  present  malady  commenced  three  years  previously,  in 
191 2,  when,  upon  turning  suddenly  to  the  right  or  left  side  after 
standing,  he  fell,  hearing  a  cracking  sound  in  the  right  knee, 
seemingly  between  the  patella  and  the  tuberosity  of  the  tibia. 
This  repeated  itself  about  20  different  times.  He  had  no  pain 
when  these  cracking  sensations  occmred. 

About  two  years  previous  to  admission,  on  October  13, 1913, 
while  attempting  to  jump  over  a  fence,  he  experienced,  at  the 
instant  of  springing,  an  excruciating  pain  in  the  right  knee. 
Although  he  managed  to  get  up  onto  the  fence,  yet  the  intensity  of 
the  pain  compelled  him  to  rest  on  top  of  it.  While  resting  there  he 
noticed  that  he  could  not  fully  extend  the  leg  owing  to  the  severe 
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pain.  Flexion,  however,  was  complete.  After  getting  down  from 
the  fence  he  limped  to  the  house  with  the  right  knee  bent,  walking 
upon  the  toes.  After  a  night's  rest  the  sharp  pains  were  gone 
in  the  morning,  but  the  knee  remained  sore,  and  was  tender  to 
pressure  just  beneath  the  edge  of  the  patella :  the  Hmp  persisted. 
The  next  day  the  doctor  applied  a  short  posterior  wire  spHnt, 
which  he  wore  continuously  for  two  weeks.  Then  he  put  on  a 
longer  one,  which  extended  nine  inches  both  above  and  below 
the  knee-joint,  maintaining  the  extension  of  the  leg.  This  was 
left  on  for  two  months.  After  discarding  it  the  knee  pained  and 
ached  whenever  he  was  on  it  long.  Furthermore,  a  burning 
sensation  began  just  under  the  lower  and  inner  side  of  the  patella, 
and  has  continued  almost  constantly  since.  Many  local  appHca- 
tions  have  been  tried,  but  without  avail.  Then  a  circular  gypsum 
case  was  applied  and  retained  six  weeks,  followed  by  a  posterior 
spKnt  for  another  six  weeks.  It  was  now  May,  19 14,  a  year  be- 
fore admission:  he  was  able  to  dispense  with  cane  and  crutch, 
and  the  leg  did  not  pain  when  walking.  He  found,  however,  that 
he  could  not  subject  the  foot  to  pressure,  as  against  the  pedal  of 
a  bicycle,  without  causing  pain  in  the  knee.  Then  he  applied  an 
elastic  bandage.     The  knee  was  swollen  at  no  time. 

Ten  months  ago,  on  July  i,  1914,  after  walking  up  a  steep 
hill,  the  knee  began  to  ache.  It  has  never  locked  since  the  time 
he  was  on  the  fence  in  1 913.  Since  July  i,  1914,  the  knee  pained 
and  ached  whenever  he  walked  much,  or  when  he  stubbed  the 
foot  or  subjected  it  to  pressure  against  an  object. 

COMMENTS  AND  OPERATION 
Dr.  Murphy:  Which  edge  of  the  patella  was  involved? 
Intern:  I  have  not  recorded  that  point. 
Dr.  Murphy:  The  inner  edge.     That  is  a  fairly  typical  his- 
tory, although  not  classic.     You  note,  except  upon  one  occasion, 
the  absence  of  manifestations  of  locking  that  are  so  common  with 
floating  as  well  as  with  movable  or  fractured  cartilages.    You 
also  note  that  the  pain  has  been  on  the  inner  side  of  the  Hgamen- 
tum  patellae,  extending  to  the  internal  tuberosity  of  the  tibia  and 
internal  condyle  of  the  femur:  but  little  pain  is  referred  to  the 
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last — ^it  is  practically  all  referred  to  the  tuberosity  of  the  tibia. 
Then,  in  addition,  there  was  but  slight  effusion  in  the  first  instance, 
and,  except  upon  one  occasion,  there  was  no  severe  pain.  How- 
ever, he  has  gradually  become  more  and  more  incapacitated  as  a 
sequence  of  the  recurrent  traiunata.  Being  a  physician,  he  has 
watched  it  with  great  care  from  the  beginning  while  treating  it 
conservatively.  Now,  after  that  long  period  of  time,  he  has 
finally  concluded  that  the  joint  will  be  wrecked  unless  operated 
upon.  We  do  not  imply  that  a  semilunar  cartilage  is  going  to 
be  wrecked,  because  that  is  often  wrecked  in  the  primary  injury. 
He  would  have  engorgement  of  the  vessels  and  thickening  of  the 
capsule  and  of  the  subpatellar  bursa,  so  that  the  fatty  bursa, 
interposed  between  the  articular  surfaces,  would  be  pinched, 
in  time  becoming  thicker  and  thicker,  causing  more  and  more 
trouble,  until  eventually  the  joint  is  destroyed  by  chronic  trau- 
matic inflammation  without  the  supervention  of  hematogenous 
or  metastatic  synovitis. 

With  regard  to  the  frequency  of  luxation  of  each  semilunar 
cartilage,  the  ratio  is  about  50  times  for  the  internal  to  once  for 
the  external.  Rarely  both  are  involved.  We  have  had  in  our 
experience  but  one  case  of  double  luxation  and  both  cartilages 
were  free.  Practically  the  same  symptoms  occur  with  movable 
or  floating  cartilages. 

We  divide  movable  cartilages  first  into  the  pedicled  variety; 
second,  the  pinching  variety,  that  shifts  about  into  various  posi- 
tions; third,  into  the  luxations  and  fractures — ^I  always  com- 
bine these  two,  because  the  condition  that  we  regarded  as 
luxation  years  ago  is  much  more  conmionly  fracture  or  detach- 
ment of  an  end  of  the  cartilage.  A  simple  luxation  of  the  cartilage 
is  rare.  There  is  the  type  that  forms  pockets  and  develops 
elongated  villi  on  the  cartilage.  Large  villi  may  extend  under 
the  quadriceps  tendon  or  ligamentum  patellae — they  rarely  go  be- 
tween the  ends  of  the  bones.  There  is  also  the  type  characterized 
by  rice  bodies,  which  develops  thus:  First,  the  rice  bodies  are 
elongated  villi  the  size  of  a  rice-grain,  an  oat-grain,  or  even  larger; 
then,  detached  by  the  trauma,  they  become  hard  and  polished. 
For  a  long  time  it  was  believed  that  these  rice  bodies  were  synony- 
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mous  with  tuberculosis  of  the  joint.  The  late  Dr.  Fenger 
believed  that  in  all  cases  rice  bodies  were  tuberculous.  We  are 
now  positive  that  they  are  not  tuberculous  in  all  cases. 

This  patient  has  a  very  severe  traumatic  synovitis,  so  that 
when  we  are  through  with  the  operation,  we  shall  by  no  means 
be  through  with  the  treatment.  The  temporizing  treatment  by 
elastic  knee-bands  or  by  a  gypsum  case  or  other  support,  it  is 
needless  to  say,  has  little  or  no  effect  in  producing  permanent 
ciure.  Once  loosened,  the  rule  is  that  these  bodies  remain  loose 
until  removed.  So  common  is  this  that  in  localities  in  which 
luxation  is  frequent,  as  in  the  coal-mining  districts  of  England, 
resort  to  immediate  removal  of  'the  cartilage  is  the  routine. 
The  most  conspicuous  locality  is  the  coal-mine  at  Newcastle, 
where  the  vein  is  so  low  that  the  men  work  in  a  stooped  position. 
Immediately  after  the  injury  patients  are  taken  to  hospital,  and 
as  soon  as  the  acute  traumatic  symptoms  have  subsided,  the 
cartilage  is  removed  and  the  men  return  to  work  within  a 
few  days.  Sir  Rutherford  Morison  showed  us  upward  of  5CX)  speci- 
mens removed  by  himself. 

[Incision.]  Now  there  is  the  fibrous  capsule  of  the  joint  to 
which  you  have  heard  us  refer  so  frequently:  it  is  almost  as 
dense  and  as  strong  as  Poupart's  Hgament.  Next  is  the  place 
where  metastatic  infection  lodges — the  vascular  layer  sandwiched 
between  the  fibrous  capsule  superficially  and  the  synovial  mem- 
brane deeply.  We  free  it  separately,  with  the  intention  of 
pHcating  it  and  restoring  its  former  position.  This  fibrous  cap- 
sule is  never  the  site  of  a  primary  metastatic  lesion.  Now  we 
open  the  true  capsule  (Fig.  200,  i).  Note  the  thickness  of  this 
vascular  layer  and  the  amount  of  fat  it  contains.  We  shall  dem- 
onstrate what  we  mean  by  the  villi  that  elongate  and  become 
pinched — the  fatty  type  that  becomes  bruised,  but  never  extends 
directly  between  the  bone.  There  is  one  of  the  places  ^^ where  I 
get  so  much  paint "  as  the  patient  expressed  it.  Here,  under 
the  bursa,  is  the  thickening  that  has  caused  him  so  much  trouble 
(Fig.  200,  2). 

The  cartilage  is  entirely  loose  at  this  angle  and  fractured 
longitudinally  (Fig.  200,  5).     See  where  it  has  become  hardened! 


Fig.  200. — I,  Fracture  of  internal  semilunar  cartilage.  Longitudinal  incision 
to  inner  side  of  patella.  The  knife  is  shown  dividing  successively  the  fibrous,  the 
vascular,  and  the  synovial  layers  of  the  capsule.  2,  Retraction  of  edges  of  wound 
reveals  inflamed  and  thickened  subpatellar  fatty  bursa.  Its  inner  margin  is  cica- 
tricial from  frequent  pinching  of  its  villi  between  the  bones.  3,  Upon  delivering  the 
fatty  bursa  the  attached  semilunar  cartilage  emerges  at  first  unspHt,  but  soon  bi- 
furcating, the  outer  limb  passing  directly  backward  upon  the  upper  surface  of  the 
tuberosity.     4,  Interrupted  sutures  apposing  edges  of  capsule. 
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Fig.  20 1. — Pathologic  specimen  of  fractured  cartilage  attached  to  hypertrophied 
fatty  bursa.  Outer  limb  of  cartilage  has  been  flattened  and  hardened  from  being 
caught  between  surfaces  of  joint. 
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Words  have  but  little  descriptive  value  compared  with  the 
force  which  seeing  it  carries  from  a  teaching  standpoint.  You 
can  see  its  two  divisions:  the  outer  portion  is  directed  obliquely 
across  the  joint  (Fig.  2cx),  3).  Now  we  detach  and  remove  the 
entire  cartilage.  You  see  how  fruitless  any  t3^e  of  extension  or 
apparatus  would  have  been. 

Let  the  record  show  that  the  right  internal  semilimar  cartilage 
was  split  from  one-half  an  inch  from  the  midline  before  to  beyond 
the  midline  behind,  or  practically  for  its  entire  length. 

We  now  suture  the  fibrous  capsule  back  into  position  (Fig. 
200,  4).  It  is  the  leather-bottle  of  the  joint,  and,  in  synovial 
infections,  retains  pus  a  long  time,  preventing  the  infection  from 
escaping  either  into  the  joint  or  externally  into  the  cellular  tissue. 
It  has  a  low  degree  of  vascularity.  This  property  of  the  fibrous 
capsule  greatly  enhances  the  danger  of  infection  in  the  joint. 

We  practically  never  insert  a  ligature  in  these  cases,  but  use 
this  crushing  hemostat,  which  compresses  the  tissues,  thereby 
checking  the  hemorrhage.  That  oozing  is  coming  from  the 
line  of  suturing  inside.     The  skin  is  closed  with  horsehair. 

Let  the  record  show  that  a  pedicled  portion  of  the  elongated 
synovial  layer  of  the  capsule  passed  directly  from  the  inner  margin 
of  the  ligamentum  patellae  close  to  where  it  crosses  the  joint;  that 
the  edge  was  flattened  and  hard  from  the  repeated  and  continued 
bruisings;  that  it  was  freed,  excised,  and  removed;  that  exter- 
nally this  pedicle  was  still  attached  to  the  inner  angle  of  the  internal 
semilunar  cartilage,  and  after  freeing  this  attachment  it  could 
be  clearly  seen  that  the  cartilage  had  been  split  almost  its  entire 
length,  from  the  inner  side  of  the  ligamentum  patellae  before 
to  within  half  an  inch  of  its  central  attachment  behind,  opposite 
the  spine  of  the  tibia;  that  first  the  external  portion  was  released 
from  its  attachment  circumferentially,  after  which  it  could  be 
seen  that  the  central  strip  passed  directly  between  the  ends  of  the 
bones,  spreading  across  the  joint,  and  that  this  orientation  of  the 
fractured  cartilage  explained  the  futility  of  conservative  treat- 
ment, and  ultimately  led  him  to  seek  relief  at  the  operating  table. 

That  is  the  most  superlative  split  of  the  cartilage  that  we 
have  seen:  we  call  it  a  fracture  of  the  cartilage.    The  danger  of 
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attacking  this  joint  is  naught  compared  with  that  of  entering  a 
joint  not  previously  injured,  since  in  this  case  the  structures  have 
been  coffer-dammed  by  repeated  inflammations  from  recurrent 
interarticular  traumata,  so  that  the  joint  no  longer  offers  a  fresh 
vaccination  surface. 

In  these  cases,  in  the  absence  of  infection,  the  results  are 
strikingly  good.  The  patient  will  be  kept  in  bed  five  weeks  with 
a  20-  to  30-poimd  Buck's  extension  applied,  starting  with  30 
pounds  and  then  coming  down  to  20,  thus  maintaining  separa- 
tion of  the  articular  surfaces  during  the  process  of  repair.  The 
contracting  muscles  involuntarily  compress  these  surfaces,  and, 
if  imrestrained,  cause  firm  ankylosis.  Furthermore,  by  keep- 
ing the  joint  surfaces  apart,  there  will  be  practically  no  stiff- 
ness upon  resiuning  use  of  the  limb.  Such  is  the  treatment 
also  for  all  metastatic  and  recent  traiunatic  inflammatory  condi- 
tions— extension  and  coimterextension  to  separate  the  joint- 
surfaces,  and  never  by  the  perfunctory  application  of  a  gypsum 
case.  We  general  surgeons  adopted  the  case  because  the  ortho- 
pedists used  it  so  much  in  treating  tuberculous  arthritides. 

Comparison  of  the  pathologic  changes  in  the  repair  of  tuber- 
culosis with  the  pathologic  changes  in  the  repair  of  infection 
shows  them  to  be  two  entirely  different  processes.  Tuberculosis 
always  repairs  by  cicatrization  and  encapsulation,  never  by 
phagocytosis.  Infection  always  repairs  by  phagocytosis  imless 
there  is  destruction  of  the  endothelial  covering  of  the  joint:  in 
that  case  it  repairs  by  cicatrization  and  synechiae,  fibrous  ad- 
hesions, and  ankylosis.     Note  the  difference! 

In  inflammatory  conditions  the  indication  is  the  prevention 
of  pressure  upon  the  inflamed  zone.  If  you  have  a  phlegmon 
in  the  forearm,  how  do  you  stop  the  destruction?  By  relieving 
the  pus  tension.  If  you  have  an  inflammation  in  the  joint,  how 
do  you  stop  the  destruction?  By  relieving  tension  and  applying 
extension.  If  a  metastatic  inflammation,  you  aspirate  and  inject 
formalin  to  sterilize  the  fluid  within  the  joint.  There  are  two 
sources  of  pressure  in  an  infected  joint,  one  resulting  from  the 
accumulated  products  of  infection,  the  other  from  the  involuntary- 
muscular  contraction  which  prevents  motion  during  the  stage  of 
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inflammation.  If,  during  the  latter  stage,  the  joint  surfaces  be 
not  separated,  the  cartilage  is  destroyed,  and  adhesions  form, 
followed  by  ossification  and  resulting  in  ankylosis.  This  process 
is  clear,  and  easily  demonstrable. 

There  are  but  two  tissues  in  the  joint  that  are  the  seat  of 
primary  metastatic  infection.  One  is  the  lymphatic  zone  between 
the  fibrous  capsule  and  the  synovial  endothelial  surface,  and  the 
other  the  bone-ends.  The  cartilage  is  never  the  seat  of  a  meta- 
static infection,  owing  to  the  absence  of  blood-vessels.  The 
fibrous  capsule  is  never  the  seat  of  an  infection,  metastatic  or 
primary,  except  by  contiguity.  (A  case  similar  in  many  respects 
to  the  above  has  been  published  in  the  Clinics  for  June,  1913, 
P-  435-) 

[Note. — There  was  primary  healing.  The  case  progressed 
without  the  slightest  complication.  The  range  of  motion  was  as 
full  when  the  patient  left  the  hospital  as  it  was  preceding  the 
operation. — Ed.] 
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Summary:  Clinical  history  of  case;  comments — nature  of  injuries;  available 
methods  of  correcting  the  deformities;  details  of  operation  upon  each  foot; 
citation  of  a  similar  case;  results. 


HISTORY 

The  patient,  a  male  aged  thirty-seven  years,  married,  was 
admitted  to  hospital  January  5,  191 5.  The  family,  past,  and 
venereal  histories  are  negative. 

The  present  trouble  began  nine  months  ago,  on  April  3,  1914, 
when  the  patient  was  caught  in  a  log-shoot  and  carried  down  the 
falls  a  distance  of  200  feet  at  an  angle  of  45  degrees.  In  addition 
to  concussion  of  the  brain,  his  injuries  consisted  of  fracture  of 
ribs  on  the  right  side,  with  perforation  of  the  lung  and  compound 
fractures  of  both  feet.  He  was  unconscious  for  ten  days.  On 
the  tenth  day  the  right  foot  became  swollen  and  very  painful: 
it  was  opened  and  drainage-tubes  were  inserted.  The  wound 
has  continued  discharging  since.  The  left  foot  healed  within 
about  three  weeks.  At  the  end  of  three  weeks  both  feet  were 
dressed  in  gypsum  cases,  which  were  retained  nine  weeks — until 
July.  At  present  the  patient  is  unable  to  walk  without  crutches 
from  the  deformity  of  both  feet. 

COMMENTS  AND  OPERATION 
Dr.  Murphy  (January  9,  191 5):   While  shooting  logs,  this 
patient  was  caught  between  two  of  them,  carried  down  the  falls 
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200  feet,  and  lived  to  tell  the  tale!  Both  feet  were  injured,  there 
having  been  a  compound  fracture  of  the  astragalus  and  os  calcis 
upon  the  right  side,  and  a  compound  fracture-luxation  of  the  astrag- 
alus upon  the  left  side,  with  fracture  of  the  os  calcis  and  scaphoid. 
On  the  right  side  the  astragalus  has  wholly  disappeared,  with  the 
exception  of  a  small  fragment.  How  to  correct  that  deformity 
and  to  make  a  walking  machine  of  the  foot  is  not  so  easy:  it  is 
mighty  hard.  We  have  been  dreaming,  as  well  as  thinking  about 
it.  On  the  right  side  we  could  fracture  the  tibia  and  correct  the 
deformity  by  inserting  a  bone-graft  wedge.  On  the  left  side 
there  is  motion  in  the  ankle-joint,  but  following  the  fracture  the 
astragalus  and  os  calcis  were  crushed  and  displaced  inward,  in 
which  position  they  united  and  produced  excessive  callus.  We 
apprehend  that  on  this  left  side  the  tendons  of  the  peroneus 
brevis  and  longus  muscles  have  been  avulsed,  so  that  with  the 
foot  in  an  inverted  position  from  contraction  of  the  tendo  Achillis, 
and  with  the  excessive  callus  which  has  developed,  we  must 
devise  a  method  of  removing  a  wedge-shaped  piece  from  the 
tarsus  in  an  attempt  to  get  a  flat  plantar  surface.  It  is  a  hard 
task.  We  made  plaster  models  of  his  feet  to  aid  in  devising  a 
plan  of  attack.  There  is  the  position  in  which  the  man  walks — 
upon  the  outer  side  of  the  left  foot.  With  the  exception  of  the 
luxation,  the  foot  is  normal.  The  tibiahs  posticus  is  contracted, 
and  the  tendo  Achillis  is  contracted  and  deviated  from  the  line  in 
which  it  belongs.  This  contraction  occurs  a  little  to  the  inner  side 
of  the  tibial  malleolus,  and  swings  the  foot  inward  until  the  sole 
Kes  in  a  plane  parallel  with  the  long  axis  of  the  tibia  (Fig.  202,  i). 
It  will  be  hard  to  get  this  foot  into  a  favorable  position. 

First  Operation 
We  shall  begin  with  the  left  foot.  The  backward  displace- 
ment of  the  tibia  cannot  be  overcome:  it  amounts  to  about  half 
an  inch.  The  circulation,  in  front  and  behind,  comes  from  the 
external  plantar  artery,  as  well  as  from  the  internal  calcanean 
branch  of  the  internal  plantar,  and  has  been  much  interfered  with. 
From  the  metatarsal  heads  to  the  ankle-joint  the  tarsus  is  one 
solid  mass  of  bone.    There  is  the  fibular  malleolus,  and  there 
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Fig.  202. — ^Diagrams  showing  defonnity  and  correction,  with  plan  of  operation: 
I,  Ancient  fracture  of  left  astragalus,  os  calcis,  and  scaphoid,  resulting  in  ankylosis 
of  tarsus  and  inversion  of  foot  (view  from  before).  2,  Orientation  of  skeleton  of 
foot  with  surface  form  (lateral  view).  3,  Removal  of  wedge  from  tarsus:  base 
externally.  External  incision  (posterior  view).  4,  Approximation  of  cut  bone- 
surfaces,  correcting  the  deformity  of  inversion.  5,  Result:  sole  can  be  planted 
squarely  upon  groimd  (view  from  before). 
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the  tendon  of  the  peroneus  longus  muscle,  passing  down  behind 
the  base  of  the  metatarsal  bone  of  the  fifth  toe.  You  see  it  passes 
entirely  across  the  sole  of  the  foot  to  its  insertion  into  the  base  of 
the  metatarsal  bone  of  the  great  toe.  Now  we  remove  a  V- 
shaped  piece  of  bone,  thereby  obtaining  a  flat  plantar  surface 
(Fig.  202,  3,  4,  5).  There  is  the  tendo  AchilHs,  which  we  spHt. 
There  is  no  danger  of  necrosis  here.  Now  we  drive  in  a  lo-penny 
nail  through  the  os  calcis  and  astragalus  into  the  tibia  to  hold  it 
firmly  with  sHght  hyperabduction  of  the  sole. 

Let  the  record  show  that  we  succeeded  in  doing  all  that  work 
without  hand-contacting;  that,  after  dividing  the  mass  of  newly 
formed  bone  in  the  left  foot  with  the  saw  in  a  wedge-shaped 
manner,  so  as  to  free  the  antetarsus  for  rotation  outward,  we 
enlarged  the  wedge-shaped  cavity,  exposing  the  entire  tibial 
malleolus,  and  then  rotated  the  antetarsus  outward. 

Let  the  record  show  further  that  we  did  not  have  to  insert 
a  single  Hgature;  that,  after  making  the  outward  rotation,  the 
flap  was  displaced  sufficiently  outward  and  a  lo-penny  nail  driven 
through  the  astragalus  up  into  the  tibia  so  as  to  insure  immobili- 
zation. 

When  you  look  at  that  foot  it  is  in  the  corrected  position  of 
abduction  instead  of  the  former  one  of  adduction,  and  it  is  well 
beyond  the  plumb-fine  (Fig.  202,  5).  We  did  not  reduce  that 
posterior  luxation,  since,  fortunately,  we  reafized  our  fimitations. 
It  could  not  have  been  reduced.  After  an  arthrodesis  to  produce 
ankylosis,  always  extend  the  gypsum  case  to  above  the  knee, 
then  immobifization  is  obtained  secundum  artem. 

Second  Operation 
Dr.  Murphy  (January  23,  191 5):  We  must  remove  the 
astragalus  on  the  right  side  before  we  can  correct  the  deformity. 
There  is  something  in  this  right  foot  that  prevents  heafing.  We 
shall  curette  that  sinus,  since  it  is  kept  open  by  a  sequestrum. 
The  cavity  will  fill  up  rapidly.  The  remnant  of  the  astragalus 
was  found  completely  necrosed,  and  was  excised. 
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Third  Operation 

In  the  right  foot  there  was  also  inversion  of  the  sole  and 
aversion  of  the  ankle  (Fig.  203,  i).  A  portion  of  the  necrosed 
astragalus  was  still  in  the  cavity,  accounting  for  the  discharge 
which  the  intern  described  in  the  history.  We  opened  it  and 
excised  the  remnant  of  the  dead  astragalus.  Now  it  is  healed, 
and  we  shall  correct  the  deformity  enough  to  permit  the  foot  to 
come  flat.  How  much  motion  in  the  ankle-joint  there  is  now 
after  heaUng  we  have  not  determined. 

We  have  under  observation  another  patient  who  was  thrown 
from  a  horse,  receiving  a  luxation  with  a  compound  fracture  of 
the  astragalus  and  a  displacement  of  the  fibular  malleolus  out- 
ward. The  foot  was  pushed  up  so  that,  as  the  man  described 
it,  the  bone  stuck  out  four  inches  on  the  outer  side.  We  cleaned 
it,  closed  it,  and  it  healed  by  primary  union.  The  astragalus 
had  become  necrosed  because  the  circulation  had  been  cut  off, 
and  it  was  encapsulated  without  the  formation  of  a  sinus.  It 
received  but  little  circulation  from  the  side,  so  that  at  the  end  of 
eight  or  ten  weeks  we  reoperated  and  removed  the  necrosed  astrag- 
alus.   He  had  about  the  same  type  of  deformity  as  this  man. 

In  correcting  that  inversion  deformity  you  must  formulate 
your  plans.  You  cannot  supply  a  new  astragalus  nor  change  the 
articular  surface  of  the  tibia  and  the  tarsal  bones  as  they  now 
stand;  therefore  the  work  must  be  done  above  the  ankle-joint. 
That  plan  calls  for  osteotomy,  followed  by  elongation  of  the 
tibia,  so  as  to  turn  the  lower  end  outward  and  let  the  plantar 
surface  of  the  foot  reach  the  ground.  The  patient  cannot  con- 
tinue walking  in  that  way.  After  dividing  the  tibia  transversely 
we  shall,  if  necessary,  insert  a  wedge-shaped  piece  of  bone  from  the 
other  tibia  (Fig.  203,  3,  4).  We  might  take  a  piece  of  bone  from 
the  side  of  this  same  tibia  by  extending  the  incision  upward,  but 
we  do  not  wish  to  remove  it  from  a  field  contacting  with  the  line 
of  division.  That  is  the  scheme  we  have  outlined.  These  are 
difficult  cases  to  handle. 

Let  the  record  show  that  there  is  little  or  no  motion  at  the 
ankle-joint,  but  that  the  motion  is  between  the  scaphoid  and  the 
OS  calcis,  the  astragalus  having  disappeared. 


CLINICS   OF  JOHN  B.   MURPHY 


Fig.  203. — ^Diagrams  showing  deformity  and  correction,  with  plan  of  operation: 
I,  Ancient  fracture-luxation  of  right  astragalus,  followed  by  necrosis  and  operative 
removal  of  this  tarsal  bone,  and  by  inversion  of  foot.  The  ankle-joint  was  anky- 
losed.  Postero-intemal  view  of  right  foot.  2,  Transparent  sketch  of  foot  showing 
absence  of  astragalus  and  tibia  resting  upon  os  calcis.  3,  Osteotomy  of  tibia  close 
to  ankle-joint.  Gap  widened  by  lever  into  a  cuneiform  cavity  with  base  internally. 
4,  Wedge-shaped  bone-graft  obtained  from  opposite  (left)  tibia.  5,  Insertion  of 
bone-graft  wedge  into  cimeiform  cavity  of  tibia,  resulting  in  correction  of  inversion 
of  foot. 


COMPOUND  FRACTURE  OF  BOTH  FEET 


795 


There  is  the  saphenous  vein,  ascending  just  to  the  inner  side 
of  the  incision.  We  have  elevated  the  periosteum.  We  shall 
obtain  the  wedge  from  the  opposite  tibia.  In  removing  the  graft 
make  the  incision  over  the  internal  surface  of  the  tibia  and  then 
retract  the  flap.  Now  the  graft  is  inserted  and  it  stays  right  in 
position  (Fig.  203,  5). 

Now  we  remove  the  constrictor.  The  bleeding  is  from  the 
vein.  We  insert  this  suture  parallel  to  the  long  axis  of  the  vein 
and  of  the  woimd,  so  as  to  relieve  tension  from  the  cutaneous 
stitch. 

Let  the  record  show  that  we  divided  the  right  tibia  about  an 
inch  above  the  articular  level,  spread  it,  and  pushed  it  down 
about  five-eighths  of  an  inch;  that  we  then  removed  from  the 
opposite  tibia  a  wedge-shaped  fragment  of  bone  to  fill  in  the  gap; 
that  after  insertion  it  adjusted  itself  and  retained  the  tibia  in 
good  position;  and  that  the  foot  was  dressed  in  a  gypsum  case. 

Under  favorable  conditions  the  dressing  will  not  be  disturbed 
for  four  or  five  weeks.  Remember,  this  horsehair  may  stay  in 
six  or  eight  weeks  without  doing  harm. 

Now  we  shall  remove  the  nail  from  the  left  foot.  That  blood 
is  from  the  hematoma  beneath  the  skin.  We  aspirate  the  fluid 
in  the  left  ankle-joint,  and  send  it  to  the  pathologist  for  examina- 
tion. 

[Note. — ^There  was  primary  union.  The  patient  was  able 
to  walk  on  both  feet  with  both  soles  flat  upon  the  floor,  without 
the  aid  of  cane  or  crutch.  The  result  was  far  beyond  our 
anticipations. — Ed.] 
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fflSTORY 

The  patient,  a  male  aged  sixty-three  years,  was  admitted  to 
hospital  September  i8,  1914.  The  family  history  reveals  that 
one  brother  died  of  cancer  of  the  stomach.  At  twenty  years  of 
age  the  patient  had  an  attack  of  pnemnonia  of  two  weeks'  dura- 
tion. 

The  patient  has  been  a  tobacco-chewer  since  he  was  eighteen 
years  of  age.  Three  years  ago,  in  191 1,  he  noticed  at  the  spot 
where  the  quid  lodged,  between  the  left  cheek  and  the  adjacent 
lower  gum,  that  the  mucous  membrane  had  a  grayish-white 
appearance,  and,  three  or  four  months  later,  that  the  area  was 
enlarging  and  becoming  elevated;  it  was  somewhat  painful  at 
that  time.  A  physician  said  that  he  had  a  "tobacco-sore" 
and  advised  him  to  discontinue  the  use  of  the  weed.  He  stopped 
chewing  and  used  a  mouth-wash,  and  while  this  allayed  the  irri- 
tation, yet  the  ulcer  gradually  enlarged. 

♦This  number  of  the  Clinics  was  edited  by  Dr.  P.  G.  Skillem,  Jr.,  of  Phila- 
delphia. 

In  the  August  number  of  the  Clinics,  on  p.  579,  owing  to  a  printer's  error, 
crystals  of  argyrol  was  given  as  chrysolate  of  argyrol:  of  course,  there  is  no  such 
preparation. 

On  p.  581  of  the  same  number,  in  speaking  of  sodium  cacodylate,  "two  grains 
once  a  week"  should  read  "two  grains  the  first  day." 

Sodium  cacodylate  administration  is  described  in  detail  in  this  issue  (p.  953). 
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The  patient  was  in  the  Cook  County  Hospital  for  about  one 
year  and  was  given  local  treatment — a  wash  only.  The  ulcer- 
area  kept  gradually  enlarging,  became  indurated,  and  showed 
cauliflower-like  excrescences  from  which  small  bits  of  yellowish- 
white  tissue  were  exfoliated. 

While  in  the  Cook  County  Hospital  the  patient  had  the  teeth 
of  the  lower  jaw,  from  the  canine  to  the  ramus,  extracted  in  the 
hope  of  obtaining  relief  from  the  pain,  but  this  procedure  did 
not  ease  him.  Since  then  the  pain  has  been  more  constant  and 
the  growth  has  enlarged,  extending  from  the  socket  of  the  canine 
tooth  to  the  ramus,  and  involving  the  mucous  membrane  along 
the  gum  and  along  the  margin  of  the  cheek  near  by.  There  is 
much  induration,  but  there  are  no  palpable  lymph-nodes  in  the 
neck.    There  is  no  history  of  gross  trauma. 

COMMENTS 

Dr.  Murphy  (September  21,  19 14):  That  papilloma-forma- 
tion  was  the  first  deviation  from  the  leukoplakia.  A  leuko- 
plakia is  a  displacement  of  the  epithehal  cells  covering  the 
mucous  surface  plus  a  deposit  of  connective  tissue,  and  therefore 
it  is  usually  associated  with  some  external  irritation.  Then 
comes  hyperplasia  of  the  normal  cells  as  an  epithelioma  develop- 
ing in  or  arornid  the  patch  of  leukoplakia.  What  did  he  have 
first? 

Intern:  He  had  first  a  whitish  discoloration. 

Dr.  Murphy:  Called  what? 

Intern:  Leukoplakia. 

Dr.  Murphy:  Second? 

Intern:  CauKflower-like  excrescences. 

Dr.  Murphy:  A  papilloma  formed  around  the  patch  of 
leukoplakia  and  discharged  fragments  imtil  it  presented  as  an 
ulcerating,  cauliflower-like  induration  of  the  neighboring  tissues. 
The  story  is  probably  a  little  shorter  than  the  average  story  be- 
cause the  patient  had  stopped  chewing  tobacco  for  so  long.  He  had 
always  kept  the  quid  between  the  cheek  and  the  gum  of  the  lower 
teeth,  in  the  buccal  cavity.  This  little  pouch  underwent  changes 
in  appearance,  a  leukoplakia  developed,  and  finally  metamor- 
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phosed  into  one  of  the  most  malignant  types  of  carcinoma,  namely, 
carcinoma  of  the  mucosa.  Aside  from  the  melanotic  carcinomata, 
this  is  the  most  malignant  type  we  have:  though  it  is  often  slow 
of  growth,  yet  it  is  very  malignant  ultimately.  After  examining 
him  we  said  we  would  try  to  remove  all  the  growth  by  excision 
of  the  mandible,  if  necessary.  His  son  asked :  "What  is  the  hope 
of  a  permanent  cure?"  We  rephed  that  he  will  not  have  a  per- 
manent cure  because  he  is  ajQflicted  with  carcinoma  beginning  in 
the  mucous  membrane,  which  is  usually  fatal.  There  are  excep- 
tions, but  they  are  few.  The  proper  time  for  treatment  was 
when  that  patch  of  leukoplakia  was  first  noticed. 

Occasionally  one  finds  these  patches  of  leukoplakia  over  the 
whole  tongue,  and  lining  the  cheeks  and  the  entire  mouth. 
This  gross  type  rarely  results  seriously  unless  subjected  to  local 
irritation.  Where  you  find  a  circumscribed  patch  of  leukoplakia 
at  the  angle  of  the  jaw  from  heaping-up  of  the  cells  of  the  mucosa 
always  ablate  it  before  it  becomes  carcinomatous,  as  it  so  fre- 
quently does.  If  you  find  local  leukoplakia  on  the  tongue  or 
cheek  from  chronic  irritation  of  a  tooth  or  a  dental  plate,  remove 
it  early,  the  moment  it  acquires  that  whitish  color,  which  indi- 
cates that  the  next  step  will  be  thickening  and  then  increased 
ulceration — the  beginnings  of  malignancy. 

In  the  management  of  the  areas  of  leukoplakia  and  of  these 
carcinomata  of  the  mucous  membrane  we  must  employ  different 
methods  from  those  suitable  for  the  epithelial  growths  that 
involve  the  skin.  Some  that  develop  upon  the  outer  portion  of 
the  lip  respond  fairly  rapidly  to  x-rays  and  more  rapidly  to 
radium.  That  is  the  consensus  of  opinion  in  this  country  with 
men  of  the  greatest  experience  in  ray-therapy.  Six  months  ago 
we  referred  a  patient  with  a  lesion  of  this  type  to  Dr.  Robert 
Abbe,  of  New  York,  for  radium  treatment,  but  Dr.  Abbe  would 
not  touch  him,  and  sent  him  back  to  me  for  operation.  Dr. 
Abbe's  estimate  corresponds  exactly  with  the  statement  made  to 
me  last  summer  by  Captain  French,  chief  of  the  Radium  Insti- 
tute of  London,  who  said  that  radium  has  no  value  in  these  cases 
of  carcinoma  of  the  mucous  membrane  of  the  mouth,  but  that 
operation  should  be  performed.    And  yet  these  patients  are  per- 
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mitted  to  reach  the  advanced  stage  of  this  case  of  cancer  before 
being  operated  upon! 

The  proposition  here  is  that,  when  first  recognized  both  by  the 
patient  and  by  the  physician,  the  lesion  was  only  a  leukoplakia. 
The  future  method  of  dealing  with  cancer  will  be  the  excision  of 
precancerous  lesions — the  removal  of  tissue  which  might  become 
exceedingly  malignant,  as,  for  example,  melanotic  warts  or 
melanotic  birthmarks.  Quiescent  year  after  year,  the  day 
eventually  dawns  when  the  little  pimple  is  traimiatized  and  sud- 
denly commences  to  spread  and  disseminate  throughout  the 
entire  body — usually  in  the  submucous  or  subdermal  zones — 
terminating,  according  to  rule,  fatally. 

Recently  a  patient  of  ours  traumatized  a  little  mole  down  on 
his  side  one  morning  at  exercise.  Two  or  three  weeks  later  the 
mole  began  to  appear  red  and  angry.  The  physician  who 
first  excised  it  made  too  close  an  incision.  When  he  came  in  to 
us  he  had  thousands  of  black  spots  beneath  the  skin  and  spread 
over  the  body.  What  lesson  does  this  teach?  The  removal 
of  a  pigmented  mole  early,  always  excising  a  wide  area,  the  mole 
being  much  more  dangerous  than  an  ordinary  sarcoma,  since 
it  is  transmitted  through  the  circulation  and  not  through  the 
lymph-spaces,  as  carcinoma  most  frequently  is. 

[A  case  in  which  the  scapula  was  involved  by  sarcoma  after 
a  mole  over  its  spine  had  been  traumatized  was  published  in  the 
Clinics  for  June,  1913,  p.  521.] 

One  week  ago  to-day  we  operated  upon  a  man  for  a  small 
lesion  on  the  lip,  not  so  large  as  a  split  French  pea — ^not  more 
than  one-sixth  of  an  inch  in  diameter.  It  seemed  the  most  super- 
ficial manifestation  which  could  be  labeled  carcinoma.  He  had 
had  it  six  months.  After  excision  the  pathologist  examined  it 
and  reported  squamous-cell  carcinoma. 

[A  discussion  of  squamous  vs.  adenocarcinoma  of  the  lip  was 
published  in  the  Clinics  for  August,  191 5,  p.  611.] 

OPERATION 

Findings. — Four  enlarged  submaxillary  lymph-nodes,  the 
largest  being,  as  usual,  that  embedded  in  the  anterior  pole  of  the 
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submaxillary  salivary  gland.  The  mandible  was  smooth  and 
uninvaded  by  the  cancer. 

Steps. — Incision  for  ablation  of  enlarged  submaxillary  lymph- 
nodes;  ligation  of  facial  artery;  preservation  of  iminvolved 
margin  of  lip;  removal  of  periosteum;  removal  of  involved 
mucosa  from  side  of  tongue,  suturing  remainder  of  lingual  mucosa 
to  that  of  cheek;  pedicled  flap  for  reconstruction  of  chin  outlined 
below;  stitch  inserted  to  relieve  flap  of  tension;  gutta-percha 
drain. 

Points  Emphasized. — ^The  greatest  operative  danger  is  from 
bleeding  into  the  mouth;  necessity  of  preserving  mucous  lining 
of  floor  of  mouth,  otherwise  the  patient  is  in  a  very  uncomfort- 
able situation;  tension  upon  flap  hazards  its  circulation;  had 
the  disease  involved  the  bone,  the  latter  would  have  been  resected 
and  a  metallic  substitute  for  the  mandible  inserted,  since  the 
region  of  the  jaws  is  practically  the  only  part  of  the  body  where 
a  foreign  body  will  heal  and  remain  in  place  in  the  presence  of 
infection. 

[In  association  with  this  case  it  is  of  interest  to  review  the 
case  of  ''Malignant  Epulis  of  the  Mandible,"  which,  with  illus- 
trations of  several  tumors  of  the  mandible,  was  published  in  the 
Clinics  for  Jime,  1915,  pp.  567-577.] 
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CARCINOMA  OF  TONGUE  AND  OF  SUBMAX- 
ILLARY LYMPH-NODES— AMPUTATION  OF 
TONGUE  AND  EXCISION  OF  CANCER- 
BEARING  AREA 

Summary:  Clinical  history  of  patient;  comments — significance  of  ulcer  on  side  of 
tongue  in  a  man  of  fifty;  diagnosis  of  such  an  ulcer;  cauterization  obscures 
picture  of  disease;  delay  in  diagnosis  probably  fatal  in  this  case;  sins  of  omis- 
sion worse  than  those  of  commission;  high  mortality  after  excision  of  entire 
tongue;  comparative  percentages  of  cancer-mortality  with  and  without  lymph- 
node  metastases;  operation  in  this  late  stage  to  induce  euthanasia;  diagnosis 
established  by  examination  of  a  frozen  section;  the  country  doctor  a  better 
diagnostician  than  the  average  city  doctor;  operative  findings;  steps  of  opera- 
tion;   points  emphasized  during  operation. 


HISTORY 

The  patient,  a  male  aged  fifty-one  years,  was  admitted  to 
hospital  June  ii,  1914.  The  family  history  is  negative  concern- 
ing carcinoma.  Twenty- three  years  ago,  in  1891,  he  had  a  sore 
upon  the  penis  which  lasted  only  three  days  and  was  not  followed 
by  an  eruption. 

Seven  months  ago,  in  November,  191 3,  while  being  treated 
for  gall-bladder  trouble, — Jaundice,  pain  over  the  gall-bladder, 
but  no  coUc  or  vomiting, — the  physician  noticed  a  small  ulcer  on 
the  left  margin  of  the  tongue,  one  inch  from  the  tip,  and  cauter- 
ized it  with  silver  nitrate.  The  patient  stated  that  he  had  first 
noticed  the  ulcer  two  months  previously — in  September,  19 13. 

There  is  a  dull  ache  when  eating  hot  or  cold  food,  but  no  other 
pain  and  no  hemorrhage.  This  ulcer,  at  first  the  diameter  of  a 
lead-pencil,  has  gradually  enlarged  until,  at  present,  it  is  about 
the  size  of  a  twenty-five-cent  piece,  is  excavated,  and  has  ragged 
margins.  Up  until  five  weeks  ago  the  physician  maintained  that 
it  was  not  a  cancer,  and  treated  it  with  the  iodids.  A  piece  was 
snipped  off  and  found,  upon  examination,  to  be  carcinoma.    A 
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Wassermann  reaction,  made  five  weeks  previous  to  admission, 

was  positive. 

COMMENTS 

Dr.  Murphy  (June  12,  1914):  The  patient  first  noticed  the 
ulcer  in  September,  1913,  which  was  nine  months  ago.  Two 
months  later,  in  November,  the  physician  observed  a  Uttle  sore 
on  the  left  side  of  the  tongue.  A  little  ulcer  on  the  inner  side  of 
the  tongue  is  always  serious  in  a  man  of  fifty:  if  such  an  ulcer 
does  not  heal  within  a  week  or  ten  days  without  any  treatment 
whatever,  except  the  removal  of  an  irritating  tooth  or  plate,  it 
signifies  one  of  three  common  lesions.  The  most  common  is 
carcinoma;  second,  syphihs;  third,  tuberculosis.  Other  lesions 
may  occur,  but  these  three  are  the  commonest.  Any  lesion  is  of 
sufl&cient  importance  to  demand  the  most  serious  attention  the 
moment  you  see  it.  What  do  we  mean  by  ^Hhe  most  serious 
attention^ ^  1  We  mean  exhausting  all  available  methods  of 
diagnosis — ^making  tuberculin  and  complement-fixation  tests 
and  excising  a  specimen  for  microscopic  examination.  Do  not 
make  an  application  of  silver  nitrate  or  nitric  acid  or  glacial  acetic 
acid!  All  these  measures  do  what?  They  obscure  the  normal 
picture  of  the  disease  and  handicap  the  next  physician  who  comes 
in  to  examine  the  case. 

Now,  then,  what  has  happened  since  last  September?  This 
ulcer  has  advanced  from  the  stage  where  operation  could  have 
been  performed  with  Httle  or  no  danger  to  Hfe,  to  the  stage  at- 
tended by  a  superlative  degree  of  danger  in  operation  and  to  a 
practically  certain  cancer  termination  of  life.  Why?  Because 
the  first  physician  who  saw  the  lesion  did  not  make  a  positive 
diagnosis.  The  time  is  coming  when  we  shall  be  punished  more 
severely  for  sins  of  omission  than  for  sins  of  commission,  because 
there  is  no  excuse,  no  extenuating  circmnstance  for  such  mis- 
management. As  it  is  now  we  must  remove  the  whole  tongue — 
an  operation  with  a  mortality  of  40  per  cent. — four  chances  in 
ten  that  the  patient  dies  quickly  from  inhalation  pneumonia. 
This  is  terrible  to  contemplate,  since  the  lesion  was  observed  in 
the  early  stage,  when  amenable  to  cure  by  a  limited  operation. 
In  order  to  reaHze  the  situation,  just  reverse  the  circimistances — 
put  yourself  in  the  patient's  position  and  see  how  you  would  feel! 
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Upon  one  side  the  lymph-nodes  are  already  involved.  Now, 
then,  you  can  see  what  little  chance  this  patient  has  for  Ufe  by 
considering  that  epithelioma  of  the  lip  has  a  cancer  mortaUty  of 
52  per  cent,  if  operated  upon  before  there  are  palpable  lymph- 
nodes  in  the  submaxillary  zone.  Think  of  it!  a  cancer  mortality 
of  52  per  cent.!  And  when  there  is  palpable  enlargement  of  the 
lymph-nodes  at  the  time  of  primary  operation,  the  mortality 
leaps  up  to  76  per  cent.,  and  yet  cancer  of  the  lip  per  se  is  prac- 
tically the  least  maKgnant  of  all  cancers. 

We  reckon  this  man's  chances  of  recovery  with  permanent 
cure  at  about  one  in  twenty — about  5  per  cent.  But  why,  you 
ask,  do  we  perform  the  operation?  Our  answer  is,  that  with  the 
exception  of  cancer  of  the  urinary  bladder,  death  from  cancer  of 
the  tongue  is  the  most  painful  of  all  cancer  deaths,  especially  in 
the  later  stages,  and  it  is  for  this  reason  that  we  excise  this 
tongue,  not  in  expectation  of  curing  the  disease,  but  with  the 
hope  that  by  removing  the  primary  focus,  even  though  metastases 
have  already  taken  place,  he  might  live  an  easier  life  and  secure 
euthanasia. 

Lesions  of  the  tongue  are  not  at  all  difficult  to  differentiate 
or  diagnose.  Within  twenty  minutes  after  the  patient  consulted 
us  we  had  excised  a  specimen  and  established  the  diagnosis. 
Just  cut  the  specimen  with  the  freezing  microtome,  mount  it 
upon  a  slide,  and  make  the  diagnosis  with  the  microscope.  When 
one  can  do  that,  there  is  no  excuse  for  delay. 

Remember,  this  is  a  Chicago  patient:  he  did  not  come  from 
the  country.  That  fact  verifies  what  we  maintain — that  the 
cross-roads  doctor  is  a  better  diagnostician  than  the  side-street 
or  boulevard  doctor.  By  the  latter  we  refer  to  the  class  of 
physicians  in  general  practice — in  practice  of  every  type.  In  the 
city  the  doctors  do  not  get  at  the  case  with  the  positiveness  and 
force  which  the  men  out  in  the  country  exercise.  The  cross- 
roads doctor  is  less  distracted,  and  seems  to  be  able  to  employ 
more  horse-sense  in  diagnosis  than  the  average  city  doctor  can — 
there  is  no  question  about  it.  He  has  more  time  to  live,  and  in 
the  country  much  less  of  a  struggle  for  existence.  In  Chicago, 
five  or  six  years  ago,  Dr.  Evans  made  an  investigation  of  the 
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average  income  of  the  city  doctors,  aside  from  the  specialists, 
and  found  it  to  be  nine  hundred  odd  dollars  a  year:  this  conveys 
some  idea  of  the  struggle  and  competition  in  a  large  city. 

This  patient  is  a  fairly  well-preserved  man  of  only  fifty-one 
years:  it  just  makes  me  creep  to  think  of  what  I  have  to  do. 

OPERATION 

Plan. — Approach  through  neck  and  excision  of  tongue  through 
floor  of  mouth.  Ligation  of  lingual  arteries.  Wide  excision  of 
all  involved  tissue  to  prevent  prompt  and  inmaediate  return. 

Findings. — Involvement  of  submaxillary  lymph-nodes,  the 
largest  being  that  in  the  anterior  pole  of  the  submaxillary  salivary 
gland.  Tongue  involved  on  the  left  nearly  as  far  back  as  the 
circumvallate  papillae,  and  a  little  farther  on  the  right. 

Steps. — Removal  of  submaxillary  lymph-nodes,  peeling  them 
with  the  periosteum;  removal  of  sublingual  and  submaxillary 
salivary  glands;  mops  with  iodin  exposed  field  and  floor  of  mouth 
before  opening  into  mouth;  uses  digastric  muscle  as  a  guide; 
lingual  artery  exposed  and  ligated;  tongue  amputated  as  far  back 
as  the  circumvallate  papillae,  and  a  httle  beyond  on  the  right; 
stimap  of  tongue  saved  for  functions  of  articulation  and  deg- 
lutition; muscles  of  floor  of  mouth  apposed  and  latter  closed 
by  suturing  mucosa;  fenestrated  drain  inserted;  wound  closed; 
specimen  sent  to  pathologist. 

Points  Emphasized. — In  excising  the  tongue  be  prepared  to 
work  very  rapidly;  use  digastric  muscle  as  a  guide;  clean  floor 
of  mouth  to  minimize  infection  of  cellular  tissue  of  neck;  keep 
blood  from  trachea  for  fear  of  inhalation-pneimionia;  cancer 
does  not  travel  through  musculature  of  tongue,  but  through 
lymph-spaces  along  midline;  preserve  stump  of  tongue  if  possible. 

The  patient  will  be  given  one-half  strength  nutrient  enemata, 
but  nothing  by  mouth  for  several  days. 

[N.  B.:  The  wound  healed  by  primary  union.] 

[A  case  of  carcinoma  of  the  tongue,  together  with  a  talk  on 
the  differential  diagnosis,  was  published  in  the  Clinics  for  Oc- 
tober, 1 913,  pp.  879-883.  A  table  of  tumors  of  the  tongue  is 
given  in  the  same  number,  p.  872,  in  connection  with  a  case  of 
tuberculoma  of  the  tongue.] 


CICATRICIAL  CONTRACTURE  OF  NECK  FOL- 
LOWING A  BURN  — RESECTION  OF  SCAR 
AND  INTERPOSITION  OF  A  FLAP  OF  NOR- 
MAL SKIN 

Summary:  Clinical  history  of  patient;  two  varieties  of  scars  and  positions  they 
occupy;  scar  cosmetically  disturbing  to  patient  to  extent  of  becoming  an 
obsession;  treatment  by  resection  and  interposition  of  normal  skin;  preven- 
tion of  contracted  anus  after  operation  for  hemorrhoids;  scar  following  ex- 
cision of  tuberculous  lymph-nodes  of  neck  becoming  rarer;  citation  of  case  of 
keloid  formation  in  a  white  woman  nursed  by  a  negress;  operation. 


HISTORY 

The  patient,  a  female  aged  nineteen  years,  was  admitted  to 
hospital  July  14,  1914,  and  recited  the  following  history: 

In  1 90 1,  when  six  years  of  age,  while  playing  around  an  open 
grate  fire,  a  tissue-paper  bow  around  her  neck  caught  fire  and 
was  consimied  in  a  flash.  It  burned  her  neck  from  ear  to  ear  for 
a  width  of  2)4  inches.  The  lesion  was  dressed  and  healed  within 
four  weeks.  At  first  the  skin  was  smooth,  but  at  the  end  of  two 
weeks  it  began  to  contract,  leaving  a  scar  which  caused  neither 
pain  nor  dysphagia. 

Eight  years  ago,  in  1906,  she  was  operated  upon  by  the  late 
Dr.  Nicholas  Senn.  An  incision  was  made  from  ear  to  ear,  the 
skin  reflected,  the  scar-tissue  excised,  and  the  wound  closed. 
A  gypsum  case  was  worn  two  weeks,  and  after  its  removal  the 
scar  stretched  on  the  right  side  of  the  median  line. 

COMMENTS 
Dr.  Murphy  (July  16, 19 14) :  That  is  the  typical  contraction- 
scar.    You  have  so  often  heard  me  speak  of  the  annular  scar 
and  the  contraction-scar — the  two  varieties  in  which  there  is 
excess  of  development  of  connective  tissue  even  to  keloid  forma- 
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tion,  but,  above  all,  in  which  there  is  contraction.    The  positions 
these  vicious  scars  occupy  are : 

1.  The  flexure  of  the  elbow. 

2.  The  flexure  of  the  popliteal  space. 

3.  The  flexure  of  the  wrist. 

4.  The  neck. 

5.  The  leg — in  the  annular  scar  following  the  Schede  opera- 
tion for  varicose  veins:  this  procedure  is  now  obsolete,  owing  to 
the  resulting  circular  constricting  scar. 

6.  The  anus — ^in  the  annular  scar  following  the  Whitehead 
operation  for  hemorrhoids. 

Such  contracting  keloid  scars  develop  in  skin  that  is  subjected 
to  alternating  forcible  tension  and  relaxation:  that  is  the  reason 
Dr.  Senn  removed  the  original  scar. 

While  from  my  viewpoint  that  is  not  much  of  a  scar,  yet  in 
her  estimation  it  is  a  ''fierce"  scar.  She  fancies  that  all  passers- 
by  in  the  street  gaze  at  it,  while  the  truth  is  that  nobody  notices 
it.    It  has  just  become  an  obsession  with  her. 

These  disfiguring  scars  develop  in  still  another  situation — 
after  the  operation  for  webbed  fingers.  The  scar  upon  the  ex- 
tensor surface  causes  no  trouble  because  it  is  a  little  back  of  the 
midline.  That  on  the  volar  surface,  however,  soon  contracts, 
gradually  flexing  the  finger  until  you  just  think  it  will  never  stop. 

We  have  two  of  these  cases  at  present.  You  recall  the  scar 
in  the  case  of  talipes  equinovarus  that  we  operated  upon  last 
Friday.  A  dissection  had  been  made  upon  the  border  of  the 
foot,  just  at  the  junction  between  the  dorsal  and  the  plantar 
tissues.  That  scar  commenced  contracting  and  continued  con- 
tracting. It  was  a  definite  example  of  the  behavior  of  plantar 
and  palmar  longitudinal  scars  in  this  class  of  cases. 

We  recall  the  first  two  cases  of  the  Schede  operation  in  which 
imdue  contraction  resulted  from  the  complete  annular  division 
of  the  skin  around  the  leg,  including  the  veins.  Immediately 
after  the  operation  the  circulation  in  the  foot  was  good,  and 
everything  went  along  all  right.  Slowly  but  surely,  however, 
that  scar  began  to  contract.    In  one  case  gangrene  developed 
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and  involved  half  of  the  foot,  while  in  the  other  only  one  toe  was 
involved  at  the  time  of  prophylactic  operation. 

What  is  the  proper  method  of  dealing  with  these  scars? 
Excise  a  portion  and  insert  a  flap  of  normal  tissue  so  that  between 
the  two  ends  of  the  scar  there  is  elastic  tissue,  that  is,  normal  skin. 
This  yields  to  the  tension:  it  stretches  and  stretches. 

In  anticipation  of  the  contracted  anus  that  follows  the  White- 
head operation  for  hemorrhoids,  always  preserve  the  skin-tabs 
on  the  outside.  When  contraction  occurs,  split  the  skin  longi- 
tudinally and  suture  it  to  the  mucosa  for  an  extent  of  from  one- 
half  to  three-fourths  of  an  inch.  After  interposing  three  such 
tabs  absorption  of  the  scar  takes  place,  because  normal  elastic 
tissue  has  been  inserted  between  the  two  ends  of  the  connective- 
tissue  ridge. 

Occasionally  you  see  scars  in  the  neck  after  operations  of 
excision  of  tuberculous  lymph-nodes:  we  do  not  now  encounter 
them  so  often  because  with  us  the  procedure  is  obsolete — I  think 
it  is  now  eight  years  since  we  performed  the  last  dissection  of  the 
neck  for  this  disease.  We  now  treat  them  with  tubercuHn  and 
sometimes  drain  the  individual  mixed  infected  glands. 

At  times  the  scar-tissue  develops  into  keloid.  The  white  race 
is  not  subject  to  the  severe  types  of  keloid  formation  that  the 
colored  race  is.  The  source  of  nourishment  seems  to  play  some 
r61e  in  these  cases.  I  recall  a  white  patient  from  Little  Rock, 
Arkansas,  who  had  a  mass  in  the  neck  as  large  as  a  guinea-hen's 
egg.  There  was  a  little  group  of  keloids  on  the  breast  also,  and 
another  scar  upon  the  opposite  arm,  half  as  large  as  a  harvest  apple. 
I  had  never  seen  such  scars  in  a  white  woman.  I  inquired  who  had 
nursed  her,  and  she  replied  a  colored  "mammy."  That  cleared 
up  the  situation.  She  had  been  nursed  from  birth  by  a  negress 
and  there  was  some  relationship  between  the  nursing  and  the 
development  of  a  keloid  typical  in  blacks,  although  no  negro 
blood  coursed  in  her  own  veins. 

In  this  patient  there  is  a  typically  contracting  scar,  though  not 
a  vicious  one.  Being  a  transverse  scar  it  is  not  subjected  to 
tension  upon  motion  of  the  neck  as  it  would  be  were  it  longitudinal. 
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OPERATION 

We  divide  the  scar-tissue  and  then  dissect  up  the  cicatricial 
portion  of  the  annular  flap,  freeing  it  half  an  inch  at  its  lower 
angle  and  three-fourths  inch  at  its  upper  angle,  in  order  to  over- 
lap the  scar.  We  next  insert  this  graft  of  normal  skin  to  act 
as  an  elastic  break  in  the  continuity  of  the  scar:  by  stretching, 
it  will  become  two- thirds  larger.     That  is  the  key  to  success! 

In  dissecting  out  the  scar  the  incision  should  be  clean-cut 
and  at  right  angles  to  the  derma  for  its  entire  depth:  the  skin 
incision  should  never  be  beveled,  as  this  tends  to  keloid  or  fibrous 
deposit,  makes  an  unsightly  scar,  and  renders  it  very  hard  to 
cut  the  skin  of  the  neck  at  right  angles.  This  is  most  easily 
accomplished  by  holding  the  skin  under  tension  while  the  blade 
is  penetrating  it.  It  is  equally  important  on  the  face  and  neck 
that  the  skin  be  accurately  adjusted  edge  to  edge  for  its  entire 
depth. 

It  is  a  little  surprising  that  a  tissue-paper  bum  should  be 
severe  enough  to  have  involved  the  derma,  for  a  bum  must 
extend  to  the  derma  to  result  in  contraction. 

[A  case  of "  Contracted  Cicatrices  on  Index-finger  and  Thumb" 
was  published  in  the  Clinics  for  February,  191 5,  pp.  155-163.] 


RECURRENT    LUXATION     OF     HUMERUS  — 
CAPSULORRHAPHY 

Summary:  Clinical  history  of  patient;  comments — contrast  between  small  size 
of  glenoid  cavity  and  large  size  of  humeral  head;  operation;  original  descrip- 
tion of  operation;  points  emphasized. 


HISTORY 

The  patient,  a  female  aged  fifty-five  years,  was  admitted  to 
hospital  February  4,  191 5.  The  family  and  past  histories  are 
negative. 

The  right  shoulder  has  been  luxated  ten  times. 

The  first  time  was  thirty-one  years  ago,  in  November,  1884. 
When  jumping  from  a  wagon,  her  skirt  caught  in  a  nail,  flinging 
her  headlong.  She  landed  upon  the  right  elbow,  luxating  the 
right  shoulder  upward  and  forward;  severe  pain  ensued.  She 
was  chloroformed  and  the  luxation  was  reduced. 

The  second  time  was  thirteen  years  ago,  in  the  winter  of  1902. 
While  getting  into  a  buggy,  with  the  right  hand  grasping  the 
seat  and  the  right  foot  upon  the  step,  the  horse  started,  throwing 
her  backward  with  her  hand  still  grasping  the  seat,  again  result- 
ing in  luxation  of  the  right  shoulder. 

The  third  time  was  in  the  simimer  of  the  same  year,  1902; 
the  luxation  occurred  while  she  was  giving  her  outstretched  right 
arm  to  her  sister  for  assistance  in  reaching  a  step  three  feet  from 
the  groimd.  The  weight  of  her  body  pulled  upon  the  arm,  lux- 
ating it. 

The  fourth  time  was  in  the  fall  of  the  same  year,  1902,  when 
she  slipped  on  the  ice,  striking  upon  the  right  elbow,  luxating 
the  arm. 

The  fifth  time  she  does  not  remember  the  date  of,  but  a  luxa- 
tion occurred  while  swinging  the  right  arm  upward  and  back- 
ward to  throw  something. 
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The  sixth  time  was  five  years  ago — in  January,  1910.  Her 
chair  slid  from  under  her  on  a  freshly  polished  floor.  She  does 
not  remember  the  mechanism,  but  upon  arising  the  shoulder  was 
luxated. 

The  seventh  time  was  in  the  summer  of  the  same  year,  19 10. 
This  time  she  was  firing  china  in  a  kiln,  and  in  stooping  over  to 
look  imder  it  while  at  the  same  time  swinging  the  arm  backward 
for  support,  the  luxation  occurred. 

The  eighth  time  was  sixteen  months  ago,  in  October,  191 3, 
and  the  luxation  resulted  from  slipping  upon  snow. 

The  ninth  time  was  eight  months  ago,  in  June,  1914.  In 
removing  fruit-jars  from  a  shelf  with  the  left  hand  while  the 
right  hand  supported  her  against  the  wall,  the  luxation  occurred. 

The  tenth  time  was  the  day  before  admission;  the  luxation 
occurred  while  dressing. 

COMMENTS 
Dr.  Murphy  (February  6,  191 5) :  That  history  is  typical  for 
a  case  of  recurrent  luxation  of  the  shoulder.  Contrasting  the 
glenoid  cavity  with  the  acetabulimi,  you  see  that  the  latter  is  a 
cavity  of  considerable  size,  while  the  glenoid  is  just  about  as 
much  a  cavity  as  the  large  end  of  a  billiard  cue  is.  Compared  to 
the  large  size  of  the  humeral  head,  the  glenoid  is  so  small  as  to 
make  one  wonder  that,  when  once  luxated,  the  head  can  be  made 
to  stay  in  contact  with  the  glenoid  again. 

OPERATION 

[Dr.  Murphy  exposed  the  capsule  by  incising  the  anterior 
portion  of  the  deltoid  muscle;  then  by  retraction  he  exposed  the 
head  and  brought  into  view  the  bicipital  groove,  opening  the 
latter  to  be  sure  of  its  identity.  With  the  humerus  rotated 
externally  he  divided  the  capsule,  freed  the  anterior  half,  and, 
reflecting  it  externally,  imited  it  to  the  posterior  attachment  of 
the  himierus  (Figs.  204,  205,  206).  All  the  deeper  work  was  per- 
formed without  hand-contacting.] 

Dr.  Murphy:  In  our  original  description  of  the  operation 
we  elevated  for  one  inch  the  portion  of  the  capsule  that  covered 


Fig.  204. — Murphy's  operation  for  recurring  luxation  of  the  shoulder-joint. 
Incision  anterior  to  bicipital  groove,  through  deltoid  muscle,  exposing  the  joint. 
A,  Capsule  split  open;  B,  biceps  tendon  in  bicipital  groove;  C,  head  of  humerus. 


ff 


i^' 


\v 


Fig.  205. — Overlapping  or  imbrication  of  capsule  so  as  to  reduce  capsular  tis- 
sue to  desired  amount,  thus  increasing  retentive  power,  so  as  to  prevent  luxation 
of  humerus. 
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Fig.  206. — Capsule  sutured,  to  be  followed  by  usual  closure  of  wound. 
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the  long  tendon  of  the  biceps  muscle  and,  dividing  it  behind, 
made  an  edge-to-edge  union  of  the  capsule.  Such  union  affords 
the  greatest  security. 

[A  description  of  this  operation  was  published  in  Jour.  A .  M. 
A.,  vol.  Ixviii,  191 2.] 

Points  Emphasized. — Incise  the  deltoid  muscle  as  far  forward 
as  possible  in  order  to  minimize  the  damage  to  the  circimiflex 
nerve,  paralyzing  the  least  number  of  muscular  fibers. 

Hand-contacting  in  hone  and  joint  work  is  dangerous.  If 
you  can  keep  your  hands  from  the  wound  you  may  be  fairly  sure 
of  obtaining  an  aseptic  result. 

[Primary  union  resulted.  When  last  heard  from  there  had 
been  no  recurrence.] 


SUBCORACOID  LUXATION  OF  HEAD  AND 
FRACTURE  OF  SURGICAL  NECK  OF  HU- 
MERUS—OPERATIVE  REDUCTION  MAIN- 
TAINED BY  PLATING 

Summary:  Clinical  history  of  patient;  comments — unreliability  of  skiagrams  in 
shoulder  injuries;  removal  of  head  of  humerus  or  of  femur  and  survival  if 
replaced;  operation  deferred  until  tissues  have  been  coffer-dammed;  opera- 
tion— no-hand-contacting  method  essential;  finding  of  luxated  head  refuted 
skiagram;  steps  of  operation;  remarks  upon  the  Dupuytren  contracture. 


HISTORY 

The  patient,  a  physician  aged  forty  years,  was  admitted  to 
hospital  December  26,  1914.  The  family  and  past  histories 
are  negative. 

Four  days  before  admission,  on  December  22, 1914,  the  patient 
was  thrown  out  of  a  buggy,  falling  and  striking  the  left  shoulder 
against  a  rock;  he  was  unconscious  fifteen  minutes.  A  physician 
failed  to  reduce  the  resultant  deformity.  The  arm  was  dis- 
colored from  shoulder  to  elbow.  Skiagram  revealed  fracture  of 
the  surgical  neck  of  the  left  humerus  and  subcoracoid  luxation 
of  the  capital  fragment. 

Twelve  years  previously,  in  1902,  Dupuytren's  contracture 
of  both  hands  developed  gradually  without  definite  cause.  The 
right  hand  has  been  operated  upon.  In  the  left  hand  the  con- 
tracture is  most  marked  in  the  little  and  ring-fingers. 

COMMENTS 
Dr.  Murphy  (January  2,  191 5):  From  the  appearance  of 
the  skiagram  it  does  not  seem  that  the  head  is  absent  from  the 
glenoid  cavity  (Fig.  207).  You  can  see  in  both  the  antero- 
posterior and  the  lateral  views,  even  with  the  arm  rotated  out- 
ward to  a  right  angle,  that  the  head  still  remains  in  the  glenoid 
caity — apparently. 
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We  show  a  skiagram  from  another  case  in  which  the  a:-rays 
failed  to  reveal  the  relation  of  the  head  of  the  humerus  to  the 
glenoid  cavity.  When  you  look  at  the  skiagram  you  say  the 
humeral  head  is  in  perfect  apposition.  From  another  angle  the 
skiagram  still  shows  good  position,  yet  physical  examination 
determined  the  absence  of  the  head  from  the  glenoid  cavity  and 
its  presence  behind  and  beneath  the  acromion  process  of  the 
scapula.  The  physical  examination  belied  the  skiagram.  Of 
course,  the  physical  examination  was  correct  because  the  head 
could  be  felt  away  out  by  any  one  with  but  Httle  knowledge  of 
anatomic  relations.  Many  months  after  the  accident  we  re- 
moved the  head  and  placed  it  upon  the  table,  exposed  the  glenoid 
cavity  and  replaced  the  head,  and  it  throve.  We  have  had  five 
similar  cases  and  the  results  have  been  good  in  all. 

In  but  one  case  was  the  head  of  the  femur  removed  onto  the 
table  and  replanted.  A  patient  fifty-five  years  of  age  suffered 
a  fracture  of  the  neck  of  the  femur  with  coincident  luxation  of 
the  head.  About  one  and  a  half  years  after  the  accident  we 
removed  the  head  from  its  luxated  position,  replaced  it  in  the 
acetabulum,  and  nailed  it  to  the  neck,  securing  perfect  union  and 
revivification  of  the  head.  The  basis  of  this  procedure  was  an 
operation  we  performed  five  years  previously.  A  boy  of  eleven 
years  sustained  a  fracture  of  the  neck  of  the  femur  in  which  the 
head  was  rotated  outward  and  the  round  ligament  strangulated, 
shutting  off  the  circulation.  At  operation,  seven  weeks  after 
the  accident,  we  found  the  head  dry,  bloodless,  and  black — ^in 
effect,  necrotic.  Nevertheless,  we  freshened  the  head,  turned 
it  into  the  acetabulum,  and  nailed  it  in  place.  Notwithstanding 
that  seven  weeks  had  elapsed  since  the  accident,  a  perfect  result 
was  obtained.  It  is  now  five  years  since  the  operation.  In 
April  we  demonstrated  him  before  the  International  Surgical 
Congress,  and  at  that  time  he  could  walk  without  revealing  the 
sUghtest  clue  to  the  side  injured. 

This  patient's  injury  was  received  but  four  days  ago.  We 
never  perform  these  operations  immediately  after  the  accident, 
but  wait  until  the  tissues  have  reached  the  granulation  stage  of 
repair — usually  until  the  twelfth  or  fifteenth  day.    At  that  time 
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the  lymph-spaces  are  coffer-dammed  against  infection,  while 
before  that  time  the  tissues  are  in  the  lowest  state  of  resistance. 

You  must  endeavor  to  do  all  bone  operations  without  hand- 
contacting.  That  is  the  key  to  asepsis.  In  determining  the 
positions  of  the  fragments,  substitute  the  long  forceps  for  the 
fingers. 

Notwithstanding  the  skiagram,  I  should  say  that  the  head  is 
anterior  to  the  glenoid  cavity  and  not  in  it. 

Let  the  record  show  that  the  head  rested  anterior  to  the 
glenoid  cavity,  and  a  little  below  when  the  arm  was  up  in  a 
straight  position,  belying  the  appearance  in  the  skiagram  and 
accentuating  the  observation  we  made  upon  the  unreliability 
of  skiagrams  of  the  shoulder. 

OPERATION 

[After  exposing  the  head  through  an  anterior  incision  the  de- 
formity was  overcome  by  removing  a  fragment  from  the  com- 
minuted fracture,  so  that  the  head  and  neck  were  levered  into 
the  same  parallel  plane.  Then  a  Lane  plate,  in  which  only  one 
screw  could  be  appHed  on  the  proximal  side,  as  the  other  screw 
came  over  the  comminuted  portion  of  the  head,  was  inserted  to 
prevent  the  head  from  sliding  inward,  whereupon  the  conformation 
was  accurately  restored  (Fig.  208).] 

Dr.  Murphy  :  The  patient  has  also  Dupuytren's  contracture 
on  this  side.  We  shall  not  operate  upon  that  now  because  of 
the  slight  danger  of  ascending  infection  to  the  shoulder.  The 
contracture  of  the  right  hand  has  previously  been  operated  upon. 

[There  was  primary  union.] 

[For  the  report  of  a  case  of  subcoracoid  luxation  with  avulsion 
of  the  greater  tuberosity,  together  with  comments  on  the  luxa- 
tion in  general,  see  Clinics,  Jime,  1913,  pp.  413-420.] 


GUNSHOT  WOUND  OF  ARM.  CICATRICIAL 
COMPRESSION  OF  ULNAR  NERVE— RE- 
LEASE; DIVISION  OF  MEDIAN  NERVE— 
NEURORRHAPHY 

Summary:  Clinical  history  of  patient;  comments — remarkable  course  of  bullet 
through  ann;  operation — search  for  ulnar  nerve;  ulnar  nerve  compressed  and 
not  divided;  search  for  median  nerve;  median  nerve  divided;  resection  and 
suture  of  median  nerve;  nerve  wrapped  in  egg-membrane  and  line  of  union 
surrounded  by  flap  of  fascia  and  fat;  correlation  of  clinical  signs  with  operative 
findings;  mode  of  destruction  and  of  repair  of  nerves;  time  of  regeneration  of 
nerves  and  of  muscles;  gradual  resumption  of  extension. 


HISTORY 

The  patient,  a  male  aged  forty  years,  was  admitted  to  hospital 
September  23,  1914.  The  family  history  is  negative.  Past 
history:  When  fifteen  years  of  age  he  had  typhoid  fever  and  was 
sick  two  months. 

Two  months  ago,  on  July  28,  1914,  the  patient,  while  sitting 
down  with  the  left  arm  in  his  lap,  was  shot  at  from  behind  by  a 
man  with  a  45-caliber  Winchester  rifle.  The  leaden  bullet  entered 
the  posterior  surface  of  the  left  arm  four  inches  above  the  olec- 
ranon process,  and  emerged  at  the  flexure  of  the  elbow  near  the 
midline;  it  then  struck  the  abdomen  above  the  level  of  the 
anterior  superior  spine,  passed  imder  the  skin,  and  emerged  two 
inches  below  the  navel  and  an  equal  distance  from  the  median 
line  on  the  same  side. 

At  the  time  of  the  shooting  the  patient  sensed  excruciating 
pain  at  the  elbow,  which  continued,  diminishing  in  severity,  for 
eleven  days,  imtil  the  wound  was  healed.  Just  after  the  affray 
he  could  neither  extend,  nor  flex  the  forearm,  nor  could  he  move 
the  fingers.  There  was  numbness  from  elbow  to  finger-tips. 
The  wound  bled  profusely. 

Two  hours  after  the  accident  he  was  admitted  to  a  hospital. 
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Shortly  afterward  the  patient  noticed  that  the  fingers  of  the  left 
hand  were  flexed,  and  they  remained  flexed  two  days.  For  an 
equal  period  there  was  no  sensation  in  the  whole  forearm,  nor  in 
the  hand,  upon  pricking  the  skin  with  a  pin.  Gradually,  however, 
sensation  returned — ^first  in  the  back  of  the  forearm. 

Two  hours  after  the  accident  the  patient  was  anesthetized 
at  the  hospital,  and  some  of  the  bleeding  vessels  were  ligated. 
Through-and-through  drainage  was  inserted  and  maintained 
three  days.  The  arm  was  dressed  in  a  slightly  flexed  position, 
resting  upon  a  pillow.  Dressing  was  performed  every  other  day. 
He  remained  in  bed  nineteen  days. 

At  the  end  of  the  twelfth  day  after  operation  the  pain  left  the 
elbow,  but  ever  since  then  there  has  been  pain  in  the  whole 
hand,  with  the  exception  of  the  thumb  and  index-finger.  Numb- 
ness now  involves  the  forearm  except  the  dorsum,  and  the  whole 
hand  as  well.  When  the  hand  is  supinated  he  cannot  flex  the 
fingers.  If  the  hand  be  pronated,  he  can  extend  the  fingers.  He 
can  adduct  and  incompletely  abduct  the  thumb.  There  is  good 
motion  at  the  elbow. 

COMMENTS 

Dr.  Murphy:  This  man  was  shot  in  the  left  arm  just  above 
the  elbow.  I  take  it  that  the  bullet  entered  and  divided  the 
brachial  artery  and  the  median  nerve  just  above  the  antecubital 
fossa,  judging  from  the  line  of  the  operative  incision  and  from 
the  inability  to  flex  any  of  the  fingers  or  abduct  the  thumb.  The 
distribution  of  the  paralysis  indicates  injury  to  the  ulnar  as  well 
as  to  the  median  nerve.  The  remarkable  anatomic  feature  is 
that  the  bullet  in  its  course  could  injure  both  these  nerves  and 
injure  them  without  puncturing  the  bone! 

The  missile  encountered  first  the  ulnar  nerve  and  then  traveled 
forward  and  outward  along  the  line  that  led  directly  to  the  median 
nerve,  resulting  in  immediate  loss  of  power  in  the  hand.  We 
must  locate  the  median  and  the  ulnar  nerves.  He  had  a  severe 
hemorrhage,  and  this  field  was  opened  for  the  purpose  of  ligating 
the  brachial  artery,  and  the  resulting  postoperative  cicatricial 
tissue  will  make  it  a  little  more  difficult  to  find  the  nerves. 
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OPERATION 

I  told  you  this  morning  that  I  would  have  to  deal  with  the 
ulnar  nerve  twice:  to  expose  it  I  shall  have  to  go  quite  a  Httle 
higher  than  was  necessary  in  the  other  operation,  and  I  shall 
have  to  go  in  from  before,  although  it  is  easier  to  reach  the  nerve 
from  behind. 

[Incision.]  There  is  the  ulnar  nerve,  just  where  we  left  it  at 
the  previous  operation.  In  the  position  my  finger  occupies  I 
cannot  feel  from  the  outside  a  bulbous  end  of  the  nerve. 

This  patient  should  have  an  exceedingly  well-developed  ulnar 
artery,  unless  the  ulnar  artery  was  Hgated,  which  was  not  the 
case.  It  was  the  brachial  artery  that  was  Ugated,  and  the  branch 
that  accompanies  the  ulnar  nerve — the  inferior  profunda  artery 
— very  frequently  takes  up,  in  conjunction  with  the  anastomotica 
magna  and  the  posterior  ulnar  recurrent  arteries,  the  collateral 
circulation  when  the  brachial  artery  is  out  of  commission. 

Now  we  retract  the  inner  head  of  the  triceps  muscle,  because 
the  ulnar  nerve  should  be  just  to  the  inner  side  of  it,  and  beneath 
it.  There  is  your  nerve!  See  it  shining  in  the  field!  We  next 
determine  whether  the  ulnar  nerve  is  divided  or  merely  com- 
pressed or  congested.  Here  is  the  venous  plexus  at  the  bend  of 
the  elbow. 

We  already  encounter  cicatricial  tissue.  I  am  working  on 
the  inner  side.  Above,  you  see  the  proximal  portion  of  the  nerve, 
and  below,  the  distal  portion.  Let  us  see  whether  the  distal 
portion  is  bound  down.  We  test  it  with  the  exciter.  See!  The 
adductor  pollicis  contracts,  showing  that  the  axons  are  aHve  and 
indicating  that  the  loss  of  transmission  is  the  result  of  compres- 
sion only  and  not  the  result  of  division.  This  continuity  of  the 
nerve  explains  my  failure  to  feel  a  neuroma  on  palpation,  for  no 
neuroma  was  present.  As  I  free  the  nerve  from  the  scar- tissue 
that  binds  it  down  to  the  bone  you  see  the  flexor  carpi  ulnaris 
contract  from  the  irritation,  in  addition  to  the  adductor  pollicis. 
There  is  the  bullet-track.  After  Uf ting  the  nerve  from  the  scar- 
tissue  we  displace  it  forward  to  beneath  the  biceps  muscle,  and 
intend  to  fix  it  there  permanently  where  it  will  be  free  from  any 
future  danger  of  compression. 
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We  had  a  case  very  similar  to  this  one  in  an  injury  to  the 
musculospiral  nerve,  which  had  dwindled  down  to  just  a  little 
cord-like  mass  of  tissue  at  the  point  of  cicatricial  compression. 
When  I  applied  the  Faradic  test  below  the  point  of  compression 
the  nerve  responded,  showing  that  it  was  ahve. 

I  know  that  this  ulnar  nerve  is  not  degenerated  below,  for  if 
it  were  there  would  be  no  response.  Why?  Because  the  ad- 
ductor poUicis  is  one  of  the  last  muscles  to  be  supplied  by  it. 
The  ulnar  nerve  supplies  all  the  muscles  in  the  palm  of  the  hand 
except  the  abductor  poUicis,  the  opponens  pollicis,  the  outer  head 
of  the  flexor  brevis  pollicis,  and  the  outer  two  lumbrical  muscles. 
There  is  the  track  of  the  bullet:  it  shows  as  a  white  line  where  the 
missile  perforated  the  muscles.     What  was  the  date  of  this  injury? 

Intern:  It  occurred  eight  weeks  ago. 

Dr.  Murphy:  One  of  the  doctors  here  has  just  cited  a  case 
in  which  a  man  was  injured  just  above  the  elbow  by  the  horn  of 
a  charging  cow.  There  was  a  strip  of  tissue  hanging  out  of  the 
wound,  and  the  doctor  pulled  it  out  farther  and  cut  it  off.  Im- 
mediately there  was  loss  of  extension  of  the  wrist!  What  had 
happened?     The  doctor  had  cut  the  musculospiral  nerve. 

Let  the  record  show  that  the  ulnar  nerve  was  exposed,  found 
compressed  by  cicatricial  tissue  and  freed,  and  that  before  expos- 
ing it  we  could  not  palpate  any  neuroma. 

Now  we  search  for  the  median  nerve,  and  one  of  the  things  to 
which  we  wish  to  call  your  attention  is  the  presence  of  that 
cicatricial  mass  at  the  flexure  of  the  elbow.  Wherever  you  have 
a  vertical  incision  crossing  the  flexure  of  a  joint  you  always  have 
a  disagreeable  situation  to  deal  with.  Here  in  the  case  of  the 
elbow  the  median  nerve  folds  in  as  the  scar  contracts.  We  would 
like  to  feel  a  neuroma,  but  we  cannot  palpate  any;  we  can  feel 
only  a  thickened  mass.  Remember,  ligation  of  the  brachial 
artery  was  performed  here  opposite  the  flexure  of  the  elbow,  and 
we  have  the  operative  scar  to  contend  with,  so  that  we  must  go 
higher  up  along  the  inner  side  of  the  biceps  muscle  through  the 
scar-tissue  to  locate  the  median  nerve.  We  divide  the  median 
basilic  vein. 

It  is  very  helpful  in  searching  for  this  nerve  to  have  a  pulsating 
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brachial  artery  in  the  field  as  a  guide.  In  this  case  the  brachial 
artery  has  been  ligated.  Not  only  do  we  not  have  it  in  the  field, 
but  we  shall  be  bothered  by  the  strand  of  connective  tissue  that 
has  formed  along  the  path  of  the  artery.  That  is  the  annoying 
feature  of  this  mass  of  connective  tissue. 

I  am  going  above  and  to  the  inner  side  of  the  belly  of  the  bi- 
ceps. Now  I  am  in  the  midst  of  a  cicatricial  mass  where  I  can- 
not recognize  a  single  anatomic  structure.  That  structure  I 
take  to  be  the  inner  margin  of  the  biceps  muscle.  There  is  the 
median  nerve  shining  in  the  field!  Now  we  are  approaching  the 
neuroma.  There  is  the  bicipital  or  semilunar  fascia;  the  nerve 
is  always  beneath  it.  The  fascia  is  one  of  the  best  guides  to  the 
position  of  the  median  nerve,  and  shows  up  beautifully  here  as 
it  runs  from  the  tendon  of  the  biceps  downward  and  inward 
across  the  ulnar  border  of  the  forearm.  Just  below  the  crossing 
of  the  bicipital  fascia  the  median  nerve  undergoes  subdivision. 
Now  we  are  orientated  in  both  the  upper  and  the  lower  portions 
of  the  wound. 

Let  the  record  show  that  there  was  a  marked  contrast  in  color 
between  the  portion  of  the  nerve  above  the  wound  and  that  below; 
that  the  nerve  is  white  above  and  pinkish  below,  showing  the 
changes  that  are  associated  with  fragmentation  of  the  axons  and 
degeneration  in  the  case  of  the  lower  portion. 

Let  the  record  show  further  that  the  perineural  tissues  are 
edematous,  signifying  the  reaction  to  regeneration  that  one  would 
see  around  an  infected  nerve. 

Now  I  am  dividing  the  connective  tissue. 

Let  the  record  show  that  the  scar-tissue  is  much  denser  in 
front  than  behind,  and  that  there  is  a  neuroma  in  the  middle  of 
the  nerve. 

There  apparently  is  the  track  where  the  bullet  went  through 
the  nerve.  In  its  course  the  bullet  appears  to  have  spUt  the 
median  nerve.  Let  us  investigate  the  condition  of  the  axons  of 
the  distal  end  below  the  bullet  track.  We  take  off  the  constrictor. 
I  want  to  see  how  many  of  these  axons  are  still  living,  to  determine 
whether  or  not  I  shall  resect  the  nerve.  The  nerve  is  entirely 
out  of  commission,  since  it  gives  no  response  to  the  Faradic  cur- 
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rent.  Now  we  must  make  a  resection  of  the  nerve  and  reunite 
it  end  to  end,  after  freeing  it  well  above  and  below  the  zone 
resected.  I  shall  stop  all  these  bleeding  points  in  preparation  for 
the  resection. 

The  next  step  is  to  divide  the  nerve.  You  can  see  the  path 
of  the  bullet  as  it  penetrated  the  nerve  from  within  outward. 
See  the  fasciculi,  or  the  brush-ends  of  the  nerve,  standing  out! 
They  indicate  that  we  have  at  last  reached  a  normal  portion  of 
the  nerve.  The  best  guide  as  to  whether  we  are  above  and  below 
the  site  of  the  neuroma,  i.  e.,  in  normal  nerve- tissue  for  union,  is 
these  little  brush-Hke  nerve-ends  when  you  see  them  sticking 
up,  for  then  you  know  that  you  have  prepared  the  nerve  far 
enough  back  from  its  traumatized  portion  for  regeneration  to 
take  place. 

I  take  in  the  bite  of  my  needle  the  perineural  connective  tissue 
on  one  end  of  the  nerve,  and  again  the  same  tissue  at  the  corre- 
sponding point  on  the  other  end,  in  an  endeavor  to  restore  the 
former  axonal  relationship  as  nearly  as  possible.  It  does  not 
appear  to  matter  materially  whether  we  connect  the  same  axons 
again,  provided  we  get  an  axonal  contacting.  I  am  using  for 
suture  material  chromicized  catgut. 

What  we  need  above  all  things  is  to  prevent  the  interposition 
between  the  nerve-ends  of  ordinary  connective  tissue  from  the 
sides.  Remember,  these  nerve-ends  were  united  after  the  injury 
not  by  nerve-tissue,  but  by  a  coil  of  connective  tissue,  which  is 
merely  the  normal  histologic  structure  that  pads  the  spaces 
between  muscles,  blood-vessels,  and  nerves.  Now  I  have  the 
nerve  united  by  three  stitches,  and  these  will  suffice  to  hold  it  in 
position.  Using  egg-membrane  we  next  wrap  the  nerve  merely 
to  prevent  the  interposition  of  common  connective  tissue  from 
the  side.  In  preparing  this  egg-membrane  the  egg  is  just  boiled 
hard  and  the  membrane  removed.  You  wrap  the  joint  in  the 
same  way  that  the  electrician  does.  In  fixing  the  egg-membrane 
in  place  we  insert  one  stitch  above  and  another  below,  so  that  it 
cannot  get  away  imless  we  exercise  undue  traction  upon  it. 

Visiting  Doctor:   Doctor,  in  the  final  result  will  there  be 
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any  harm  done  by  lengthening  that  nerve  when  the  arm  is 
straightened  out? 

Dr.  Murphy:  No.  The  nerve  will  in  time  be  strong  enough 
to  permit  of  stretching  out  without  giving  way,  but  in  the  begin- 
ning after  operation  we  must  keep  the  arm  flexed  for  a  great 
many  weeks.  Now  I  have  prepared  a  pedicled  flap  of  fascia  and 
fat  to  encircle  the  line  of  union  and  prevent  a  mass  of  connective 
tissue  from  working  in  upon  it  and  constricting  it. 

Let  the  record  show  that  in  addition  to  the  egg-membrane 
we  placed  a  capsule  of  fascia  and  fat  around  the  line  of  imion 
of  the  nerve  so  as  to  prevent  the  cicatricial  tissue  from  interfer- 
ing with  the  transmission  of  impulses  upon  the  completion  of 
repair. 

Let  the  record  show  further  that  the  arm  was  dressed  in  the 
position  of  flexion  to  prevent  tension  upon  the  hne  of  union  of  the 
median  nerve;  that  we  resected  half  an  inch  of  the  median  nerve 
before  reaching  soimd  tissue,  as  shown  by  the  brush-like  ends 
appearing;  that  the  bullet  had  passed  through  the  nerve  at  an 
angle;  that  when  we  made  the  Faradic  test  there  was  not  the 
shghtest  contraction  of  any  muscles  supplied  by  the  median 
nerve,  but  that,  on  the  other  hand,  when  we  exposed  and  freed 
the  ulnar  nerve  and  applied  the  Faradic  current  to  it  below  the 
site  of  compression  we  were  able  to  elicit  immediate  contraction 
of  the  muscles  suppHed  by  the  ulnar  nerve. 

RECAPITULATION 

Now  we  shall  summarize  the  case.  The  nature  of  the  injury 
that  involved  the  ulnar  nerve  was  a  cicatricial  compression,  and 
this  scar-tissue  caused  suspension  of  transmission  of  impulses 
through  that  nerve.  When  we  exposed  the  nerve  and  freed  it 
from  the  cicatricial  fixation  the  axons  were  still  aHve,  because  it 
is  only  a  Hving  axon  that  will  give  a  response  to  the  Faradic  cur- 
rent. 

Contrast  the  compression  of  the  ulnar  nerve  in  this  case  with 
the  case  we  had  on  Monday,  in  which  the  ulnar  nerve  had  been 
divided.  In  the  case  of  the  divided  nerve,  after  exposing  the  Hne 
of  division  and  applying  the  Faradic  current  to  the  distal  end, 
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we  got  a  positive  response,  as  was  shown  by  contraction  of  the 
muscles  supplied  by  the  nerve.  The  reason  that  the  distal  end 
responded  positively  on  Monday  was  that  we  applied  the  Faradic 
current  before  axonal  degeneration  had  had  time  to  take  place, 
since  transmission  of  impulses  continues  as  long  as  eighteen  hours 
after  division  of  a  nerve.  If  we  should  apply  the  Faradic  cur- 
rent in  the  case  in  which  the  nerve  had  been  divided  after  the 
lapse  of  a  week,  there  would  not  be  the  slightest  response — ^just 
as  in  the  divided  median  nerve  of  this  patient,  now  two  months 
after  the  accident,  there  is  no  response  owing  to  degeneration  of 
all  the  distal  axons. 

We  made  an  apposition  of  the  median  nerve  mechanically. 
Mere  apposition  of  the  nerve  is  not  the  important  factor,  because 
you  can  take  nerves  that  have  been  completely  divided,  approx- 
imate them  with  the  scar-covered  bulb-ends  still  on  the  nerve, 
and  put  them  in  good  apposition,  but  there  will  be  no  return  of 
transmission  until  the  bulb-ends  are  removed.  What  you  must 
do — and  this  is  the  important  factor  in  reuniting  nerves — is  to 
make  an  axonal  contacting  without  the  interposition  of  any  for- 
eign body  or  of  any  connective  tissue. 

It  is  now  two  months  since  this  man  was  shot  in  the  arm. 
What  has  been  taking  place  in  the  distal  portion  of  the  nerve 
during  that  time?  The  first  thing  that  occurred  was  the  rapid 
degeneration  of  the  axis-cylinder  processes,  and  after  that  the 
degeneration  of  the  myelin-sheath.  Finally,  the  fibers  of  the 
muscles  supplied  by  the  nerve  shriveled  up,  but  not  beyond  the 
capability  of  regeneration. 

Now  let  us  take  up  the  stages  of  regeneration  of  the  nerve 
after  operation.  The  first  stage  is  that  of  congestion  of  the  cells 
that  compose  the  neurilemma.  Probably  after  that  stage  of  con- 
gestion there  is  reconstructed  within  the  neurilemma  a  new 
embryonal  myelin-sheath  and  axis-cylinder.  Kennedy  believes 
that  there  is  reconstructed  a  new  embryonal  tissue  resembling 
the  axis-cylinder  process  before  the  nerve  is  sutured,  but  that  it 
is  not  capable  of  transmission.  This  hypothesis  we  question. 
After  the  new  myelin-sheath  is  formed,  and  as  soon  as  the  con- 
tinuity of  the  nerve-sheath  is  reestablished,  the  tubes  for  the 
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axons,  which  tubes  are  already  reconstructed,  will  be  filled  up 
and  occupied  by  the  axis-cylinders  growing  down  from  the 
proximal  axis-cylinders,  very  much  as  rising  mercury  in  a 
thermometer.  These  axis-cyUnders  will  run  right  down  through 
the  tubes  as  the  tubes  are  formed  by  the  neurilemma,  and  they 
will  finally  travel  down  to  the  most  distal  portion  of  the  nerve. 

In  the  case  of  the  axis-cylinders  this  regeneration  proceeds 
entirely  from  the  proximal  side  and  does  not  take  place  from  the 
distal  side,  for  the  axis-cylinder  is  merely  an  elongation  of  the 
protoplasm  of  the  parent  nerve-cell  body  that  resides  in  the 
spinal  cord.  The  neurilenuna  cells,  however,  unlike  the  axis- 
cylinders,  regenerate  the  sheath  of  Schwann  all  along  the  distal 
side,  because  the  neurilemma  consists  of  a  fine,  homogeneous,  elastic 
membrane  with  a  neurilemma  cell  at  each  internodal  segment. 
What  results  if  you  cut  off  any  portion  of  a  cell  from  its  nucleus? 
The  death  of  the  distal  or  excluded  portion  of  the  cell,  since  it 
can  obtain  Ufe  or  regenerate  only  from  the  portion  containing 
the  nucleus,  and  therefore  regenerates  only  in  a  centrifugal 
direction.  The  cut  axis-cylinder  is  but  a  separated  portion  of 
the  protoplasm  of  the  cell. 

How  long  will  regeneration  take  ?  If  there  is  no  interposition 
of  connective  tissue,  in  from  ten  to  twelve  weeks  there  will  be 
some  return  of  motion.  In  proportion  to  the  amount  of  con- 
nective tissue  that  is  interposed  between  the  nerve-ends  regenera- 
tion will  take  longer,  so  that  in  from  six  or  seven  months  to  a  year 
after  operation  there  is  practically  full  restoration  of  transmission 
and  some  return  of  motion,  but  not  a  full  restoration  of  function 
of  the  muscle-cells. 

What  effect  has  the  division  of  a  nerve  upon  the  muscle-cells? 
First  the  muscle-cells  atrophy,  but  they  never  degenerate.  For 
perfect  restoration  of  motion  there  must  be  a  restoration  of  the 
muscle-cells.  This  restoration  occurs  as  soon  as  the  muscles 
are  put  to  active  use.  Restoration  of  the  muscles  takes  longer 
than  regeneration  of  axis-cyUnders.  It  will  be  from  ten  to  twelve 
months  before  this  patient  has  a  good  grip  in  his  hand. 

The  forearm  must  be  kept  in  the  position  of  flexion  for  a  long 
time.    Then  we  shall  slowly  bring  it  down  in  gradually  increasing 
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ranges  of  extension.  The  nerve  will  have  reunited  by  that  time. 
There  is  one  factor  that  will  limit  the  degree  of  extension — it  is 
that  scar  in  the  flexure  of  the  elbow.  There  will  be  some  advan- 
tage in  this  scar,  however,  in  that  it  will  prevent  the  patient 
extending  the  forearm  either  too  rapidly  or  too  far. 


FRACTURE  OF  HUMERUS,  LOWER  END- 
FRACTURE  OF  ULNA,  OLECRANON  PROC- 
ESS—LACERATION OF  ULNAR  NERVE. 
OPERATIVE  REDUCTION  OF  FRACTURE— 
ARTHROPLASTY  OF  ELBOW-JOINT 

Summary:  Clinical  history  of  patient;  comments  and  operation;  amount  of  scar- 
tissue  makes  arthroplasty  diflficult;  cause  of  enormous  bone  proliferation;  re- 
lease of  ulnar  nerve  from  scar-tissue  and  tests  for  its  identification;  exposure 
of  bony  landmarks  about  elbow-joint;  excision  of  block  of  bone  that  inter- 
feres with  flexion;  motion  of  elbow-joint  restored;  interposition  of  flap;  re- 
capitulation;  postoperative  treatment. 


HISTORY 

The  patient,  a  male  aged  twenty  years,  was  admitted  to  hos- 
pital August  26,  1 9 14.  The  family  and  past  histories  were 
negative. 

The  present  injury  was  received  several  months  ago.  While 
nmning  the  patient  tripped  and  fell  upon  a  wheelbarrow.  The 
whole  weight  of  the  body  came  down  upon  the  right  hand,  which 
was  spread  open.  While  at  the  time  of  the  fall  he  did  not  notice 
any  pain,  a  few  minutes  later  the  whole  right  forearm  and  hand 
were  numb,  and  a  few  hours  after  the  accident  he  felt  a  distinct 
pain  in  the  hand  and  a  slight  ache  in  the  elbow.  On  getting  up 
from  the  wheelbarrow  the  arm  was  slightly  flexed  and  the  elbow 
seemed  to  be  broader  at  its  tip  than  it  was  before  the  fall.  A 
physician  straightened  the  arm  and  applied  a  light  gypsum  case. 
At  the  end  of  six  weeks  the  case  was  removed  and  passive  motion 
instituted.  Upon  removal  of  the  gypsum  case  the  elbow  was 
stiiff,  and  any  attempt  at  motion  caused  severe  pain.  A  few 
days  later  the  arm  was  bent  to  almost  a  right  angle.  The  lost 
sensation  in  the  hand  gradually  returned.     He  is  now  able  to 
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pronate  and  supinate  the  forearm  and  to  flex  it  to  a  right  angle 
with  the  upper  arm. 

COMMENTS 

Dr.  Murphy  (September  9,  1914):  Here  is  a  feature  I  want 
to  call  your  attention  to,  namely,  that  there  is  a  fracture  and  a 
displacement  backward  of  the  lower  fragment  (bearing  the  fore- 
arm) which  caused  stripping  up  of  the  periostemn  from  the 
himierus  for  a  distance  of  four  inches  (Fig.  211).  You  see  the 
enormous  production  of  callus  around  the  fragments.  This  callus 
is  worse  to  deal  with  than  a  complete  bony  ankylosis  of  origin 
other  than  that  of  tramna.  You  would  think  that  so  long  as  the 
lower  articular  surface  of  the  humerus  is  preserved  intact  you 
would  be  able  to  get  motion  by  the  interposition  of  a  flap  of  fascia 
and  fat.  If  you  perform  arthroplasty  on  that  basis  alone  you 
will  have  a  stiffer  joint  after  you  get  through  with  the  operation 
than  you  have  now.  You  have  to  deal  with  this  problem  en- 
tirely on  the  basis  of  a  bone  transplant. 

This  is  a  beastly  case  to  work  with.  The  tissues  around  the 
joint  are  infiltrated  to  such  an  extent  that  you  cannot  fashion  an 
interposing  flap  of  fascia  and  fat.  The  arm  has  no  fat  remaining 
on  the  deep  fascia  with  which  to  prepare  an  interposing  flap. 
There  is  evidence  here  of  a  constriction  of  the  nerve  by  the 
cicatricial  tissue.  That  is  the  difficult  feature  in  this  case.  I 
formerly  had  the  nightmare  when  I  had  one  of  these  cases  to  deal 
with,  but  now  it  is  easier  to  operate  upon  them  than  it  used  to 
be  to  go  to  Sunday-school. 

This  excessive  production  of  bone  does  not  look  like  a  trau- 
matic ossifying  myositis:  I  think  it  is  a  proliferation  consequent 
upon  the  elevation  of  the  periostemn.  The  bony  mass  is  situated 
upon  the  postero-internal  surface  of  the  humerus  (Fig.  212).  It 
is  upon  the  anterior  surface  of  the  humerus  that  the  muscle,  the 
brachialis,  is  attached  closely  to  the  bone.  The  situation  here, 
with  the  excessive  callus,  practically  amounts  to  a  bony  ankylosis. 
The  flexion  contracture  of  the  fingers  looks  as  though  he  has  had 
compression  myositis,  notwithstanding  the  fact  that  he  has  now 
recovered  fair  use  of  the  hand  and  fingers. 


Fig.  209. — Fracture  of  elbow  showing  deformity  previous  to  operation.  Note 
bulging  just  above  olecranon  process.  'Note  also  the  slight  degree  of  flexion- 
contracture  of  the  fingers  (external  view). 

Fig.  210. — Fracture  of  elbow  showing  deformity  previous  to  operation  (internal 

view) . 
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OPERATION 

[Incision  and  exposure  of  bones.] 

There  is  the  olecranon  process  of  the  uhia,  and  here  the  internal 
epicondyle  of  the  humerus.  The  ulnar  nerve  should  rest  right 
in  this  groove  between  the  olecranon  process  and  the  internal 
epicondyle.  I  wish  to  expose  the  ulnar  nerve  first  so  as  to  put 
it  out  of  harm's  way.  There  is  the  ulnar  nerve,  and  one  can  be 
sure  of  its  identity  by  pinching  it  with  the  forceps  and  watching 
the  muscles  supplied  by  it  contract;  but  the  use  of  forceps  for 
the  test  is  not  quite  so  satisfactory  as  the  use  of  the  Faradic 
exciter.  Now  I  must  try  to  release  the  ulnar  nerve  from  the  mass 
of  cicatricial  tissue  that  has  formed  as  a  sequence  of  the  fracture. 
We  are  separating  it  entirely  from  its  capsule  of  fibrous  tissue. 

Let  the  record  show  that  at  the  site  of  the  injury  there  is  a 
small  neuroma  on  the  ulnar  nerve,  the  result  of  the  trauma,  show- 
ing that  some  of  the  connective  tissue  within  the  nerve  has  been 
injured,  and  probably  some  of  the  nerve-fibers,  or  axons,  as  well. 

Now  you  see  the  ulnar  nerve  again,  distal  to  the  neuroma, 
where  it  passes  between  the  two  heads  of  the  flexor  carpi  ulnaris 
muscle  anteriorly.  There  are  the  fine  articular  filaments  which 
supply  the  elbow-joint  with  sensation,  and  we  must  divide  them 
in  freeing  the  ulnar  nerve.  I  shall  work  down  upon  the  bed  of 
the  nerve,  free  it  from  the  connective  tissue,  elevate  it,  and  throw 
it  entirely  out  of  the  field. 

The  next  step  is  to  expose  the  external  condyle  of  the  humerus 
and  remove  from  it  the  superficial  layer  of  periosteum,  leaving 
the  deep  layer  attached  to  the  bone.  This  bone  appears  to  be 
the  lower  portion  of  the  internal  condyle.  There  you  see  the 
olecranon  process,  so  it  is  evident  that  the  humerus  is  injured 
a  considerable  distance  anterior  to  the  site  indicated  by  the 
shadow  cast  in  the  skiagram.  It  looks  as  though  there  were  an 
elongation  of  the  internal  condyle  which  extends  downward  and 
inward  from  the  site  of  fracture,  and  which  is  not  shown  in  the 
skiagram. 

There  is  the  highest  point  of  the  internal  condyle,  and  here  is 
the  lowest  portion  of  the  tip  of  the  elongated  fragment.     This 
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elongated  process  will  have  to  come  off  in  order  to  get  a  restora- 
tion of  motion.  See!  The  coronoid  process  cannot  come  up  to 
the  coronoid  fossa  of  the  humerus  because  it  strikes  the  elongated 
bony  process  of  the  internal  condyle.  Each  case  of  this  type 
must  be  treated  individually.  You  can  all  see  the  line  of  fracture. 
I  have  already  freed  the  ulnar  nerve  so  that  now  I  can  throw  it 
entirely  out  of  the  field. 

Now  we  are  resecting  the  internal  condyle  of  the  humerus. 
The  next  step  is  to  take  out  the  mass  of  bone  that  is  situated  in 
front.  I  am  not  taking  off  the  periosteum,  but  am  leaving  it 
attached  to  the  process  of  bone  to  be  removed  with  the  con- 
dyle. Instead,  I  am  dividing  all  the  tissues  in  front  of  the 
bone  and  superficial  to  the  periosteum  and  displacing  them  out 
of  the  operative  field  so  as  to  gain  access  to  that  block  of  bone  and 
remove  it.  I  am  now  taking  out  the  bony  process  with  its  peri- 
osteum without  dividing  the  vessels  or  the  nerves  that  are 
situated  in  front  of  it.  Now  you  will  see  just  where  the  elongated 
internal  condyle  strikes  against  the  coronoid  process.  I  am  now 
taking  out  the  callus  that  is  behind  the  joint.  The  most  diffi- 
cult part,  as  you  will  note,  to  detach  is  the  internal  condyle 
because  of  the  muscular  attachments  that  are  still  firmly  fixed  to 
it;  but  the  condyle  must  come  off  together  with  its  periosteum — 
otherwise  the  result  will  be  unsatisfactory. 

We  find  here,  running  up  from  the  lower  surface  of  the  humerus 
and  behind  the  olecranon  fossa,  a  mass  of  bone.  We  must 
remove  this  mass  with  its  periosteum,  so  as  to  let  the  olecranon 
process  come  forward  into  apposition  with  the  olecranon  fossa. 
Now  you  see  the  olecranon  process  can  travel  through  the  full 
range.  The  ulnar  nerve  has  been  out  of  the  field  and  there- 
fore out  of  danger  of  injury  all  the  time  we  have  been  working. 
The  whole  secret  of  success  is  to  prevent  a  refixation  after  opera- 
tion. A  little  more  bone  of  that  callus  must  be  removed.  At 
last  you  see  there  is  estabhshed  a  full  range  of  flexion  and  of  ex- 
tension of  the  elbow-joint. 

The  next  step  in  the  operation  is  to  obtain  an  interposing  flap, 
and  it  is  a  very  difficult  proposition.  I  want  to  try  to  get  all  the 
tissue  for  a  flap  that  I  can.     Now  I  have  prepared  from  the  fore- 
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arm  and  shall  interpose  the  pedicled  flap.  I  am  suturing  the 
remains  of  the  capsule  into  position.  You  can  see  the  flap  inter- 
posed between  the  bones.  I  can  readily  spread  the  flap  by  insert- 
ing a  single  stitch.  I  have  now  covered  the  full  width  of  the  bones 
with  the  flap.  There  is  the  base  of  the  internal  condyle,  and  here 
the  group  of  muscles  still  remaining  attached  to  the  internal  epi- 
condyle.     We  are  just  refixing  them  into  place. 

That  operation  was  slow  and  tedious,  and  the  hardest  arthro- 
plasty that  we  have  ever  had  to  perform. 

RECAPITULATION 

Let  the  record  show  that  there  was  a  fracture  of  the  lower 
end  of  the  humerus  with  a  forward  displacement  of  the  distal 
fragment  and  a  fracture  of  the  olecranon  process  of  the  ulna  with 
a  backward  displacement  of  the  tip  of  the  process;  that  an 
extensive  exostosis  involving  the  articular  surface  of  the  lower 
end  of  the  htmierus  in  the  neighborhood  of  the  internal  condyle 
was  excised,  and  the  conformation  of  the  elbow-joint  restored 
so  far  as  the  anterior  and  inner  surfaces  of  the  condyle  were  con- 
cerned; that  the  next  step  was  the  implantation  of  a  pedicled 
flap  from  the  forearm  between  the  ends  of  the  bone  to  prevent 
subsequent  union;  that  preceding  the  operation  the  range  of 
motion  of  the  elbow- joint  did  not  exceed  one  inch;  that  after 
the  joint  had  been  exposed  it  was  found  that  the  tip  of  the 
coronoid  process  impinged  against  the  displaced  lower  end  of  the 
humerus  so  that  it  rendered  flexion  impossible;  and,  finally,  that 
at  the  completion  of  the  operation  we  were  able  to  flex  the  fore- 
arm fully  upon  the  arm. 

Postoperative  Treatment. — This  patient  will  have  no  passive 
motion  for  about  five  weeks.  After  the  expiration  of  that  time 
we  shall  begin  passive  motion.  The  forearm  will  be  dressed  in 
a  wire-gauze  splint  at  right  angles  with  the  upper  arm. 

[Note. — There  was  primary  union.  A  good  functional  result 
was  secured.] 


UNUNITED  FRACTURE  OF  INTERNAL  CON- 
DYLE OF  HUMERUS— REDUCTION  OF 
DISPLACED  FRAGMENT  AND  RETENTION 
BY    EXTRA-ARTICULAR    DRILLING 

Summary:  Clinical  history  of  patient;  comments — skiagram  misleading;  impor- 
tance of  clinical  examination  in  diagnosis  of  fractures;  compact  tissue  at  lower 
extremity  of  humerus  a  site  of  non-union;  replacement  and  retention  of  in- 
ternal condyle  by  a  drill;  drill  should  not  be  removed  to  substitute  a  nail; 
the  extra-articular  operation;  dangers  of  bicondylar  fractures  of  himierus; 
tight  bandaging  without  reduction  a  fallacy  and  a  cause  of  Volkmann's  con- 
tracture; tenoplasty  for  ischemic  contracture;  early  hyperflexion  of  elbow 
another  cause  of  contracture;  forward  displacement  less  serious  than  back- 
ward; lower  fragment  of  humerus  moves  with  forearm  in  non-imion;  impor- 
tance of  no  hand-contacting  in  bone  work;  recapitulation. 


HISTORY 

The  patient,  a  female  aged  thirty  years,  was  admitted  to  hos- 
pital January  13,  1915. 

Nearly  four  weeks  ago,  on  December  18,  1914,  while  walking 
along  the  street  with  hands  in  her  muff,  the  patient  slipped  on  the 
icy  pavement  and  fell,  striking  upon  the  left  elbow;  the  injury 
was  so  prostrating  that  she  was  unable  to  get  up  tmassisted. 
After  the  accident  the  arm  was  very  painful  and  began  to  swell; 
she  does  not  remember  whether  ecchymosis  was  present.  A 
physician  applied  a  right-angled  splint  to  the  arm.  A  skiagram 
revealed  fracture  of  the  internal  condyle  of  the  humerus  with  dis- 
placement of  the  condyle  upward  and  backward  (Fig.  213). 
Acting  upon  the  skiagraphic  findings,  the  patient  was  anesthetized 
and  an  attempt  made  to  reduce  the  fragment.  After  this  attempt 
at  reduction  the  limb  was  fixed  in  the  position  of  extension  by  a 
gypsum  case.  At  the  end  of  five  days  the  case  was  removed  but 
the  fracture  was  found  to  be  still  unreduced.  The  patient  was 
anesthetized  again  and  a  second  attempt  at  reduction  made. 

841 
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This  time  the  arm  was  secured  by  a  Velpeau  bandage.     Since 
the  injury  she  has  had  severe  pain  both  day  and  night. 

Examination  of  the  arm  shows  that  the  olecranon  bears  the 
proper  relation  to  the  internal  condyle,  but  not  to  the  external, 
which  is  partially  obscured  by  swelling  due  to  traumatic  syn- 
ovitis. The  upward  displacement  of  the  internal  condyle  gives 
rise  to  great  deformity. 

COMMENTS 

Dr.  Murphy  (January  20,  191 5):  Here  is  a  very  beautiful 
illustration  of  how  misleading  a  skiagram  may  be.  You  will 
note  when  you  look  at  this  skiagram,  which  was  taken  in  the 
lateral  plane,  that  there  is  apparently  but  little  displacement. 
The  line  of  fracture  is  almost  straight.  The  internal  condyle 
was  displaced  upward  and  backward  and  the  physician  dressed 
the  arm  in  the  position  of  flexion  to  about  this  degree  [indicating]. 
Nothing  was  wrong  with  the  position  of  dressing,  which  was  the 
best  for  a  fracture  at  the  elbow-joint;  but  you  see  that  reduction 
could  not  be  made  by  position  of  dressing  alone.  You  see  why 
this  elbow  appears  normal  in  the  lateral  view  in  the  skiagram. 
The  real  situation  of  affairs  is  masked,  showing  how  important 
it  is  to  have  skiagrams  taken  from  different  angles. 

In  attempts  to  show  posterior  luxation  of  the  head  of  the 
humerus  we  have  made  as  many  as  seven  skiagrams,  and  even 
then  the  luxation  was  not  revealed.  By  clinical  examination  we 
could  locate  the  displaced  head:  it  was  behind  the  glenoid  cavity 
and  even  below  the  spine  of  the  scapula,  but  we  could  not  see  the 
displacement  through  the  skiagram.  In  my  teaching  to  the 
student  body  I  use  that  illustrative  case  to  accentuate  the  fact 
that,  after  all,  the  skiagram  forms  but  one  element  in  making  a 
diagnosis.  This  unreliability  of  skiagrams  indicates  that,  in 
addition  to  having  skiagrams  taken,  you  must  cerebrate  in  order 
to  arrive  at  the  correct  conclusion.  Even  though  you  might 
err  then,  yet  you  will  err  less  frequently. 

These  elbow  injuries  are  unpleasant  ones  to  handle  primarily, 
and  still  less  pleasant  when  you  meet  them  a  month  after  the 
accident.     In  this  case,  at  the  end  of  one  month,  there  is  no 
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union.  This  stage  is  too  early  for  union  because  the  neck  of  the 
internal  condyle  consists  of  compact  bony  tissue.  It  is  not 
cancellated  bony  tissue.  That  misinterpretation  is  one  of  the 
misleading  features  about  the  duration  of  repair  of  fractures  at 
the  lower  end  of  the  humerus.  Non-union  hardly  ever  occurs 
in  fractures  through  cancellated  tissue  nor  in  fractures  through 
the  extremity  of  the  diaphysis  of  a  bone,  that  is,  through  the 
metaphysis,  with  the  exception  of  the  location  under  discussion — 
the  lower  extremity  of  the  humerus — where  there  is  compact 
bony  tissue.  When  you  look  at  this  anatomic  specimen  (of  the 
lower  extremity  of  the  humerus)  you  see  that  there  is  no  cancel- 
lated tissue  in  the  neck  of  the  condyle  but  compact  tissue  [indi- 
cating]. 

Now  then,  this  internal  condyle  is  not  fractured  only  at  but  is 
also  displaced  upward  (Fig.  215,  A),  What  we  want  to  do  is 
expose  the  internal  supracondylar  ridge  of  the  humerus,  keeping 
anterior  to  the  ulnar  nerve,  and  endeavor,  by  utilizing  the  head 
of  the  radius  as  a  fulcrum  against  the  capitellum,  to  pull  the 
internal  condyle  down  into  place  and  then  insert  a  drill  and  let 
the  drill  remain  in  situ  and  act  as  a  nail  to  retain  the  condyle 
in  its  lowered  position.  There  is  no  occasion  for  removing  the 
drill  and  substituting  a  nail.  Put  in  the  drill  and  leave  it  in  and 
then  cut  the  drill  off  to  the  level  indicated.  By  leaving  the  drill 
in  situ  you  obviate  the  danger  of  accidentally  dislodging  the 
fragments  by  pulling  the  drill  out  and  substituting  a  nail  for  it. 
It  is  possible  that  we  shall  use  but  one  drill. 

The  correct  management  of  like  cases  when  seen  early  is  to 
make  a  nick  in  the  skin  just  large  enough  to  admit  a  nail  and 
drive  the  nail  through  the  nick  into  the  extra-articular  area 
of  the  bone,  never  compounding  the  fracture,  and  never  entering 
the  elbow-joint.  (By  referring  again  to  the  anatomic  specimen 
you  see  how  far  away  you  may  be  from  the  joint  and  still  have 
room  to  insert  the  nail  (Fig.  215,  5).)  It  might  be  necessary  for 
you  to  drive  the  nail  directly  from  the  external  to  the  internal 
condyle  in  order  to  hold  the  fragment  in  position.  In  this  case 
the  fracture  will  have  to  be  compounded  by  cutting  down  and 
exposing  it,  because  I  cannot  locate  the  condyle  on  account  of 
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the  infiltration  present  and  the  hyperplastic  soft  tissue  that  has 
formed  in  the  neighborhood  of  the  condyle.  We  believe  that  in 
fractures  of  the  condyles  of  the  humerus  the  best  results  are 
obtained  by  nailing,  using  either  the  single  or  the  double  method 
of  nailing. 

Fracture  of  both  condyles  with  backward  displacement  of 


Fig.  21$. — A^  Schematic  drawing  of  fracture  of  internal  condyle  of  humerus, 
showing  extent  of  upward  displacement  of  condyle  before  operation.  B,  Shows 
displacement  of  internal  condyle  reduced  and  fragments  secured  by  a  drill  peg. 
Extra-articular  fixation. 


the  lower  fragment  is  the  most  dangerous  fracture,  from  a 
service  standpoint,  that  occurs  in  the  elbow-joint.  This  bi- 
condylar  fracture  has  a  twofold  danger  associated  with  it.  First, 
there  is  the  danger  of  backward  displacement  of  both  fragments; 
and,  second,  the  danger  of  the  lower  end  of  the  upper  fragment 
of  the  humerus  impinging  against  the  coronoid  process  of  the 
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ulna,  so  that  when  the  patient  flexes  the  arm  the  coronoid  process 
comes  up  and  strikes  against  the  humerus. 

Of  itself,  however,  backward  displacement  of  the  fragments  is 
not  the  most  serious  danger,  but  the  surgeon  himself  is.  Why? 
Because  in  an  attempt  to  prevent  the  displacement  after  at- 
tempted reposition  he  appHes  a  bandage  so  tightly  that  the 
patient  suffers  Volkmann's  contracture.  Scores — not  dozens, 
but  scores — of  patients  with  elbow-fractures  come  here  year 
after  year,  ruined  by  too  tight  bandaging.  The  purpose  of  apply- 
ing a  bandage  is  never  that  of  reducing  the  luxation  of  the  displaced 
fragments  of  a  fracture.  A  bandage  is  of  little  aid  in  retaining  the 
fragments  in  position  if  they  have  not  first  been  placed  in  the 
proper  relation  by  reduction.  When  you  have  a  hemorrhage 
taking  place  in  the  antecubital  fossa,  invading  the  flexor  group  of 
muscles,  if  you  apply  an  inelastic  binder  around  the  limb  over 
the  site  of  hemorrhage,  within  forty-eight  hours  you  have  ruined 
that  forearm  forever.  It  is  shocking  to  think  of  the  patients 
we  have  had  who  have  been  crippled  by  too  tight  bandaging  for 
this  type  of  injury.  The  pathologic  etiology  of  the  ischemic  con- 
tracture is  completely  estabKshed  within  from  twenty-four  to 
forty-eight  hours,  so  that  even  if  the  tight  bandage  were  removed 
at  the  end  of  forty-eight  hours  the  contracture  would  be  just  as 
sure  to  follow  as  though  the  bandage  had  been  kept  on  for  four 
weeks.  The  one  exception  to  this  statement  which  I  recall 
occurred  in  the  case  of  a  patient  who  came  from  Pennsylvania, 
upon  whose  arm  the  bandage  had  been  retained  &ve  weeks 
for  a  fracture  of  the  elbow.  The  night  following  the  day  the 
injury  was  received  the  forearm  became  exceedingly  painful  and 
the  hand  puffed  up.  He  was  given  morphin  hypodermically 
three  or  four  times  a  day  for  five  weeks,  while  the  sole  cause  of 
the  pain  was  that  these  bound  muscles  were  crying  out  for  relief 
from  the  pressure  of  the  too  tight  bandage.  Instead  of  relieving 
the  pain  by  removal  of  the  bandage  it  was  relieved  by  an  anodyne, 
with  the  result  that  the  forearm  was  destroyed  functionally. 

Nothing  we  can  do  will  restore  fully  such  a  damaged  forearm. 
In  some  of  the  cases  a  few  of  the  muscle-fibers  are  left  intact  at 
some  place,  so  that  when  we  elongate  the  tendons  after  contrac- 
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tion  has  taken  place  we  can  get  a  fairly  serviceable  hand.  If  the 
destruction  of  the  muscle  is  low  down  in  its  belly,  close  to  where 
the  tendon  begins,  we  get  a  very  good  result  and  in  many  cases 
excellent  results.  For  example,  one  patient  was  operated  upon 
nine  years  after  the  contracture  had  begun,  and  is  now  an  accom- 
plished amateur  pianist,  a  vocation  the  ability  to  resume  which 
shows  to  what  extent  he  must  have  recovered  the  use  of  the 
fingers.  Another  patient,  a  musician  who  was  a  professional 
harpist,  suffered  the  same  injury.  Now,  several  months  after 
the  operation,  she  has  been  enabled  to  take  up  her  concert  work 
again. 

In  dressing  the  forearm  in  the  early  days  after  receipt  of  the 
injury,  you  dress  it  in  a  degree  which  is  slightly  less  than  a  right 
angle.  If  that  arm  should  become  painful  or  the  hand  swollen, 
you  must  release  the  forearm  from  the  posit^ion  of  flexion  until 
the  swelling  has  subsided,  otherwise  there  might  result  compres- 
sion and  circulatory  stasis  and  eventually  traumatic  myositis. 
Thus  the  same  sequelas  may  follow  both  tight  circular  bandaging 
and  h3rperflexion  in  the  presence  of  swelling. 

I  remember  my  old  associate.  Dr.  Lee,  who  had  an  enormous 
fracture  service  in  Chicago  thirty-five  or  forty  years  ago.  At 
that  time  he  dressed  these  cases  of  supracondylar  elbow-fractures 
in  a  flexed  position.  Of  the  two  directions  in  which  the  lower 
fragment  can  be  displaced,  a  forward  shifting  is  much  less  serious 
than  a  backward.  Last  week  we  had  a  case  in  which  there  was 
forward  displacement.  We  resected  the  tip  merely  of  the  olec- 
ranon process,  and  now  the  patient  can  bring  the  forearm  down 
perfectly  straight.     That  operation  was  a  very  trifling  one. 

OPERATION 

I  should  like  to  call  your  attention  to  a  situation  which  you 
can  see  shown  very  clearly  here.  This  lower  fragment  of  the 
humerus  moves  in  company  with  the  olecranon  process  and  thus 
with  the  forearm  when  flexed  or  extended.  That  is  where  non- 
union of  the  condyle  occurs — at  the  site  of  compact  bone. 

[After  bringing  down  the  fragment  and  then  applying  a 
constrictor,  an  incision  was  made  and  the  operative  field  de- 
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veloped.]  After  four  weeks'  duration  of  the  process  of  hyper- 
plastic infiltration  of  the  tissues  I  am  loosening  this  fragment 
and  endeavoring  to  bring  it  down  to  its  normal  level  by  utiUzing 
the  tip  of  the  external  epicondyle  as  a  fulcrum.  Now  I  shall  cut 
down  at  this  site  to  see  if  I  can  insert  the  nail  which  is  to  hold  the 
fragment  in  situ, 

I  have  the  line  of  fracture  clearly  in  view.  See  the  perfect 
alinement  of  the  fragment!  That  proved  to  be  an  unusually 
easy  exposure  to  make.  The  key  to  the  successful  completion 
of  this  bone  work  is  the  performance  of  the  operation  without 
hand-contacting.     [Constrictor  removed  and  wound  closed.] 

RECAPITULATION 

Let  the  record  show  that  there  was  less  bleeding  after  the 
constrictor  had  been  removed  than  there  was  while  it  was  still 
on  the  arm;  that  the  site  of  fracture  was  easily  exposed;  that  the 
ununited  condylar  fragment  was  brought  down  into  position 
before  the  incision  was  made;  that  after  the  incision  had  been 
made  we  first  sought  for  and  found  the  zone  of  the  ulnar  nerve, 
keeping  close  to  the  periosteum,  and  then  exposed  the  site  of 
fracture  and  held  the  fragments  in  perfect  apposition,  fixing  them 
with  a  single  drill. 

Let  the  record  show  further  that  a  single  drill  was  passed 
through  the  neck  of  the  internal  condyle  into  the  shaft,  or  meta- 
physis,  of  the  humerus  above  the  olecranon  fossa  (Figs.  214, 5,  and 
215,5);  that  all  the  work  was  performed  without  hand-contacting 
and  also  without  contacting  with  the  fragments  of  the  portion  of 
any  instrument  that  had  contacted  at  any  time  with  the  hand. 

A  dry  dressing  was  applied,  but  no  collodion  was  used. 

[N.  B. — The  patient  made  an  uneventful  recovery.  When 
seen  on  February  19,  191 5,  one  month  after  operation,  she  had 
good  motion  in  the  arm.  There  was  no  contraction,  nor  other 
evidence  of  traumatic  myositis.] 

[To  be  compared  with  this  case  is  the  case  of  *' Ancient  Frac- 
ture of  External  Condyle  of  Humerus;  Division  of  Musculospiral 
Nerve,"  which  was  published  in  the  Clinics  for  August,  191 5, 
pp.  679-690.] 

VOL.  IV — 54 


ANCIENT  FRACTURE-LUXATION  OF  ELBOW- 
JOINT— RESECTION— ARTHROPLASTY 

Summary:  Clinical  history  of  patient;  comments — physical  examination  of  left 
arm;  outline  of  plan  of  operation;  chances  of  obtaining  a  movable  joint  in 
this  case;  importance  of  removing  the  periosteum  when  performing  arthro- 
plasty; bad  effects  of  forced  motion  after  a  recent  injury  to  a  joint;  impor- 
tance of  no  hand-contacting;  development  of  bone-ends  and  interposition  of  a 
flap;  recapitulation. 


HISTORY 

Tede  patient,  a  male  aged  thirty-one  years,  was  admitted  to 
hospital  on  April  5,  1915.  The  family  and  past  histories  are 
negative. 

The  present  injury  was  received  eleven  years  ago,  in  Novem- 
ber, 1904,  when  the  patient  slipped  on  an  icy  pavement  and  fell 
to  the  left  side;  as  he  fell  he  put  out  the  left  hand  to  break  the 
fall.  He  succeeded  in  breaking  the  fall,  but  as  the  hand  struck 
the  ground  he  felt  a  snap  at  the  left  elbow,  although  the  elbow 
itself  did  not  strike  the  ground.  The  forearm  seemed  to  be  life- 
less, and  he  was  powerless  to  move  it.  A  physician  put  the  arm 
in  a  sling.  The  patient  made  no  effort  to  move  the  forearm  for 
a  month.  When  at  last  he  did  try  to  move  it,  he  found  that  he 
could  not  extend  the  forearm  completely,  nor  could  he  flex  it 
beyond  a  right  angle;  pronation  and  supination  were  not  seri- 
ously impaired.  Another  physician  said  that  the  forearm  was 
luxated.  He  anesthetized  the  patient  and  made  an  attempt  to 
reduce  the  luxation,  but  failed.  The  patient  than  gave  up  hope 
and  sought  no  further  advice  concerning  the  elbow-joint  for  nine 
years.  Nine  months  ago,  in  July,  19 14,  he  was  operated  upon 
in  Washington,  D.  C,  but  with  no  improvement. 

At  the  present  time  the  forearm  cannot  be  extended  fully, 
and  the  range  of  flexion  is  very  slight.  The  motion  of  supination 
is  slightly  impaired,  and  that  of  pronation  is  but  little,  if  at  all, 
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affected.  There  is  marked  crepitation  in  the  elbow-joint  during 
motion.  The  internal  and  external  condyles  and  the  olecranon 
process  deviate  from  their  normal  relations. 

COMMENTS 

Dr.  Murphy  (April  7,  191 5):  The  range  of  flexion  and  ex- 
tension of  the  elbow,  taken  at  the  site  of  the  styloid  processes,  is 
only  four  inches,  which  you  see  is  practically  nothing  (Fig.  216). 
He  is  a  waiter  by  occupation,  and  by  the  accident  is  deprived  of 
his  means  of  livelihood .  There  are  bo th  a  fracture  and  a  luxation — 
there  is  not  a  luxation  or  a  fracture  alone,  but  a  fracture  and,  in 
addition,  a  luxation.  If  you  will  look  at  that  x-ray  picture  (Fig. 
217),  you  will  note  that  there  is  a  fracture  of  the  internal  condyle 
and  a  backward  displacement  of  the  condyle  with  the  olecranon 
process;  that  this  process  is  far  behind  its  normal  relation  to  the 
lower  end  of  the  humerus;  that  the  outer  portion  of  the  lower  end 
of  the  humerus  is  displaced  forward  to  an  extent  that  a  line  drawn 
through  the  middle  of  the  shaft  of  the  humerus  would  fall  directly 
upon  the  tip  of  the  coronoid  process  of  the  ulna.  Remember 
that  in  the  normal  condition  a  line  drawn  through  the  middle  of 
the  shaft  of  the  humerus  falls  a  little  behind  the  deepest  portion 
of  the  olecranon  fossa,  and  a  little  nearer  to  the  tip  of  the  olec- 
ranon than  to  the  tip  of  the  coronoid  process. 

From  the  skiagram  it  appears  to  me  that  the  patient  has  a 
fracture  with  a  backward  displacement  of  the  internal  portion  of 
the  articular  surface  of  the  himierus,  so  that  when  he  attempts 
to  flex  the  forearm  the  coronoid  process  strikes  against  the 
humerus  and  prevents  his  flexing  the  forearm  (Fig.  217).  It  is 
a  very  unpleasant  case  to  handle.  In  performing  the  operation 
I  would  like  to  divide  the  olecranon  process  and  then  remove 
the  exostosis  that  has  developed  upon  the  displaced  fragment  of 
the  humerus,  but  if  I  cannot  carry  out  that  procedure  without  a 
freshened  bony  surface  on  the  olecranon  fossa  and  on  the  lower 
end  of  the  humerus,  then  I  shall  have  to  perform  arthroplasty, 
which  makes  the  situation  still  worse. 

What  I  shall  try  to  do  is  divide  the  tendon  of  the  triceps 
muscle  instead  of  the  olecranon  process,  dividing  the  tendon 


Fig.  216. — Ancient  fracture-luxation  of  elbow-joint  before  operation.  Range 
of  flexion  and  extension  of  elbow  taken  at  site  of  styloid  process  is  only  four  inches 
(lateral  view). 
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and  separating  it  from  the  bone  in  an  L-shaped  manner,  so  that 
I  can  unite,  contact,  or  shorten  the  tendon  just  as  I  desire  without 
exposing  the  joint  to  infection.  I  brought  in  the  :i:-ray  pictures 
made  by  Dr.  Hochrein,  which  show  the  arterial  circulation  in 
the  neighborhood  of  the  elbow-joint,  and  they  reveal  a  free  col- 
lateral circulation,  so  that  I  can  make  the  flap  with  the  base 
either  above  or  below.  As  I  am  going  to  divide  the  tendon  of 
the  triceps  at  this  point,  I  shall  first  divide  the  skin  below,  so 
that  the  division  of  the  tendon  and  of  the  skin  will  not  fall  in  the 
same  vertical  plane.  Then  I  shall  endeavor  to  go  in  on  the  inner 
side  and  reach  the  joint  posteriorly  and  then  displace  the  frag- 
ments situated  in  front  of  the  joint  with  the  greatest  possible 
precaution  against  injuring  the  structures  that  are  situated  an- 
teriorly, working  close  to  and  pressing  upon  this  displaced  frag- 
ment and  in  this  manner  laying  the  bone  wide  open,  because  if 
I  grope  around  anteriorly  in  the  dark  without  keeping  close  to 
the  bone,  I  might  injure  the  brachial  artery  or  the  median  nerve, 
either  of  which  accidents  would  be  serious.  After  making  the 
elbow-incision  the  next  step  is  to  release  and  throw  out  of  the 
field  the  ulnar  nerve,  which  is  in  an  exposed  position,  so  that 
upon  dividing  the  triceps  tendon  I  shall  not  have  the  ulnar  nerve 
near  the  path  of  the  knife. 

I  have  not  promised  this  man  so  favorable  a  result  as  I  would 
have  promised  him  had  he  had  bony  ankylosis.  In  the  latter 
case  I  could  go  in  and  perform  an  ordinary  arthroplasty  and 
promise  him — since  the  chances  are  90  per  cent,  in  favor  of  it — 
that  he  would  have  a  good,  flexible  joint.  In  light  of  the  exist- 
ing conditions  his  chances  of  getting  a  movable  joint  are  only 
80  per  cent. 

In  removing  these  fragments  of  bone  it  is  essential  that  we 
remove  the  periosteum  still  attached  to  the  bone,  although  the 
freeing  of  the  periosteiun  from  the  displaced  fragments  would  be 
much  easier.  If  I  could  take  the  periosteotome  and  free  all  these 
tissues  still  attached  to  the  periosteum  by  working  s^bperi- 
osteally,  there  would  not  be  the  same  degree  of  danger  of  in- 
juring important  structures  as  when  I  have  to  separate  the 
periosteum  from  the  tissues  and  leave  it  on  the  bone.     If  I  were  to 
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leave  the  periosteum  within  this  space,  it  would  fill  up  the  space 
with  newly  formed  bone. 

I  shall  show  you  a  case  in  point  in  a  patient  who  had  an  arthro- 
plasty performed  outside  of  Chicago.  In  performing  the  opera- 
tion the  surgeon  elevated  the  periosteum  with  the  overlying 
tissues  while  removing  the  bone.  The  result  was  that  after  the 
joint  had  healed  the  patient  had  more  bone  than  there  had  been 
before,  and  consequently  a  greater  area  of  ankylosis.  It  is  only 
a  small  point  in  the  technic,  but  nevertheless  a  very  important 
factor  in  the  ultimate  result.  Here  is  another  case  in  which  all 
the  periosteum  likewise  was  elevated  from  the  bone:  note  the 
small  range  of  flexion  and  extension.  After  the  second  arthro- 
plasty for  bony  ankylosis  the  patient  had  full  flexion  and  extension. 

I  have  endeavored  to  call  attention  to  the  importance  of  re- 
moving the  periosteum  with  the  bone  a  number  of  times  in  the 
Clinics  and  in  other  publications,  but  notwithstanding  I  still 
see  cases  that  have  had  the  so-called  "Murphy"  operation  for 
arthroplasty,  but  where  the  periosteum  was  not  removed,  and  an 
evil  result  followed.  It  is  because  of  the  tearing  of  this  periosteum 
and  leaving  of  shreds  of  it  behind  that  we  have  so  many  times 
large  deposits  of  bone  around  a  joint  after  operation.  It  is 
because  of  the  traiuna  and  the  hematoma  following  the  original 
injury  that  similar  exostoses  form  after  the  accident. 

In  addition  to  leaving  the  periosteimi  there  is  the  undesirable 
feature  which  we  have  emphasized  for  years,  and  are  still  talking 
about,  and  that  is  the  early  forced  motion  that  is  ordered  for 
these  cases  of  fracture  in  the  neighborhood  of  a  joint.  When 
you  produce  forced  motion  in  a  joint  where  you  have  had  a  fresh 
wound,  what  do  you  do?  If  you  had  the  joint  open  and  could 
look  into  it  and  see  the  effects  of  the  forced  motion,  what  would 
you  find?  That  you  were  tearing  the  tissue  within  the  joint 
open.  That  means  what?  That  you  have  hemorrhage  into  the 
joint,  which  will  be  followed  by  hyperplastic  inflammatory  tissue 
formation,  then  the  formation  of  cicatricial  tissue,  and  finally 
ankylosis.  Therefore,  early  passive  motion  after  fractures  is 
always  Hable  to  impair  subsequent  motion.  It  was  a  terribly 
hard  lesson  for  us  to  learn,  because  we  had  been  forcing  the 
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passive  motion  for  so  many  years.  I  remember  when  I  was  a 
youngster  in  medicine  and  associated  with  Dr.  Lee  that  I  could 
tell  when  I  got  within  a  half-block  of  my  ofl&ce  that  there  were 
cases  of  fracture  of  elbow  waiting,  from  the  screaming  heard 
when  he  forced  the  motion  of  the  joints.  It  is  better  to  wait 
four  or  five  weeks  until  union  and  repair  of  the  soft  parts  is  com- 
plete before  beginning  the  motion,  and  then  begin  with  mild 
passive  motion,  and  never  with  severe.  Passive  motion  that  is 
severe  enough  to  cause  intense  pain  indicates  traumatic  lacera- 
tion of  the  tissues. 

Let  us  examine  the  elbow  again.  There  is  the  head  of  the 
radius,  subluxated  forward;  there  is  the  olecranon  process, 
whose  tip  is  broken,  and  here  is  the  triceps  tendon.  In  doing 
this  work  we  endeavor  to  perform  it  throughout  without  touch- 
ing the  hands  to  the  wound,  notwithstanding  that  we  wear  gloves, 
and  all  our  other  precautions.  In  the  large  percentage  of  cases 
of  operations  for  bone  transplants  and  in  arthroplasties  we  find 
that  we  have  been  getting  very  much  better  results  where  there 
has  been  no  hand-contacting. 

OPERATION 

Here  is  the  line  of  incision  from  the  previous  operation,  and 
it  is  the  line  that  I  am  going  to  follow.  I  am  placing  the  incision 
here  because  there  is  present  a  line  of  cicatricial  formation.  Now 
you  can  see  that  I  have  not  encroached  upon  the  line  of  blood- 
supply. 

The  next  step  is  the  exposure  of  the  ulnar  nerve  behind  the 
internal  epicondyle:  there  it  is,  you  see;  we  displace  it  forward. 
There  are  the  articular  filaments  of  the  nerve  and  we  cut  them 
off:  now  we  are  through  with  the  ulnar  nerve.  We  shall  know 
where  it  is  situated  during  the  remainder  of  the  operation.  The 
nerve  is  the  structure  that  is  exposed  to  much  danger  when  work- 
ing in  the  region  of  the  elbow-joint.  Here  is  the  triceps  tendon. 
Now  I  am  dividing  the  capsule  of  the  joint  at  the  tip  of  the  olec- 
ranon process  so  as  to  facilitate  shifting  of  the  ulna  forward. 
There  is  the  external  condyle  of  the  humerus.  There  is  the 
capitellum — what  is  left  of  it.     Here,  you  see,  the  greater  sigmoid 
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fossa  is  practically  filled  up  with  newly  formed  connective  tissue 
and  some  deposits  of  bone  (Fig.  221,  A).  There  is  the  internal 
condyle.  There  is  the  wrecked  lower  extremity  of  the  humerus. 
Here  is  the  fracture  of  the  tip  of  the  internal  epicondyle  united 
by  fibrous  union.  Here  is  the  fragment  of  the  internal  condyle 
that  is  displaced  forward.  These  findings  correspond  to  our  in- 
terpretation of  the  skiagram,  although  it  is  not  easy  to  obtain 
an  idea  of  the  real  situation  from  the  skiagram  alone. 

There  again  is  the  fragment  that  is  displaced  anteriorly.  I 
must  get  around  it  and  free  it  so  as  to  excise  it.  Remember, 
the  brachialis  muscle  lies  here  as  a  guide  to  protect  you  from 
injuring  the  nervous  and  vascular  structures  that  lie  in  front  of 
the  muscle.  There  is  another  detached  fragment  with  just  a 
fibrous  imion.  You  see  revealed  here  a  condition  that  does 
not  show  in  the  skiagram — the  seemingly  close  proximity  of 
the  coronoid  process  to  the  tip  of  the  olecranon  process,  due  to 
the  exostosis,  which  is  either  the  sequence  of  the  fracture,  or  the 
result  of  some  other  cause  lessening  the  long  axis  of  the  greater 
sigmoid  fossa.  There  is  a  forward  luxation  of  the  head  of  the 
radius.  I  want  to  utilize  the  articular  surface  of  the  latter,  so  I 
shall  take  off  this  posterior  portion  of  bone.  There  is  the  olecranon 
fossa.  The  humerus  now  looks  almost  normal.  The  next  step 
is  to  scoop  out  the  greater  sigmoid  fossa,  and  that  is  a  situation 
in  which  you  would  like  to  use  your  fingers.  This  loose  strip 
is  a  portion  of  the  capsule,  and  I  am  whipping  it  over  to  cover  the 
joint-surface  (Fig.  221,  B  and  C).  There  is  a  fragment  of  bone 
that  must  be  removed. 

The  bone-ends  now  come  into  very  good  apposition,  and  the 
normal  configuration  of  the  joint  has  been  restored  (Figs.  219 
and  220).  Next  we  swing  around  the  muscular  interposing  flap 
over  this  portion  so  there  will  not  be  left  an  exposed  bony  surface. 
The  only  exposed  bony  surface  left  now  in  this  joint  is  the  one 
on  the  under  surface  of  the  olecranon  process :  now  that  surface 
is  covered.  We  must  remove  a  portion  of  the  tip  of  the  internal 
epicondyle.  I  am  leaving  the  ulnar  nerve  entirely  outside  of 
its  groove,  and  displaced  forward,  for  if  left  in  the  groove  it 
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will  become  involved  in  the  scar.     There  is  no  raw  bony  surface 
left  remaining  at  the  site  of  the  capitellum. 

I  feel  very  much  pleased  that  I  could  perform  this  operation 
in  place  of  the  one  requiring  division  of  the  olecranon  process, 
for  had  I  divided  this  process  I  would  have  made  a  failure  of  the 
whole  procedure  on  account  of  the  freshened  end  that  would  have 


Fig.  221. — Sketches  made  at  the  operating-table  of  the  condition  of  the  greater 
sigmoid  fossa  of  the  uhia  at  the  time  of  its  exposure,  and  how  the  condition  was  dealt 
with.  A ,  Shows  greater  sigmoid  fossa  filled  with  a  bony  deposit.  The  dotted  line 
shows  the  extent  to  which  the  greater  sigmoid  fossa  was  restored  by  removal  of  the 
bony  deposit  from  it.  B ,  Shows  the  fossa  after  the  bone  had  been  removed.  Dotted 
line  indicates  conformation  of  periarticular  pedicled  flap  for  interposition  in  the 
himiero-ulnar  joint  to  prevent  ankylosis.  C,  Interposing  flap  reflected  upon  its 
base  as  a  hinge  across  restored  greater  sigmoid  fossa  so  as  to  form  a  new  articular 
lining  for  humero-ulnar  joint. 


been  left.  The  fracture  at  the  tip  of  the  olecranon  process  tore 
up  and  elevated  the  cartilage  lining  the  greater  sigmoid  fossa, 
a  blood-clot  formed,  and  the  fossa  filled  in  with  bone  (Fig.  221,  A), 
You  see  how  the  ulnar  nerve  stays  just  where  it  was  put — away 
from  the  humerus,  between  the  subcutaneous  tissue  and  the 
antecubital  fossa. 
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RECAPITULATION 

Let  the  record  show  that  after  removing  the  loose  fragment 
of  bone  we  were  able  to  retain  the  articular  surface  of  the  humerus, 
and  after  removing  the  mass  of  bone  that  filled  in  the  greater 
sigmoid  fossa  (Fig.  221, 5)  we  were  able  to  get  a  fairly  good  ad- 
justment of  the  bone-ends;  that  then  the  freshened  bony  surface 
of  the  greater  sigmoid  fossa  was  covered  over  with  a  flap  of 
fascia  obtained  from  the  tissues  on  one  side  of  the  olecranon 
process  (Fig.  221,  C),  so  that  there  were  no  raw  bony  surfaces 
contacting  with  each  other  at  the  completion  of  the  operation; 
and  finally  that  we  succeeded  in  performing  all  the  work  without 
hand-contacting. 

[N,  B,  (May  28,  1915,  seven  weeks  after  operation) — ^The 
patient  was  examined  to-day.  Pronation  and  supination  are 
well  executed.  At  the  elbow- joint  the  patient  has  perfect  free- 
dom of  motion.] 

[Cases  in  which  arthroplasty  of  the  elbow  has  been  performed 
have  been  published  in  the  Clinics  for  December,  191 2,  pp. 
833-841;  December,  1913,  pp.  999-1010;  and  the  steps  of  the 
formal  operation  have  been  illustrated  in  the  Clinics  for  October, 
1914,  pp.  1027-1034.] 


ANCIENT  FRACTURE  OF  ELBOW-JOINT 
(OLECRANON  PROCESS)— RESECTION  OF 
OLECRANON  PROCESS 

Summary:  Clinical  history  of  patient;  comments — fracture  of  olecranon  process 
of  vilna  of  lesser  moment  in  a  woman  than  in  a  man;  conservative  vs.  operative 
treatment  in  this  case;  fractures  at  elbow  should  be  dressed  at  first  not  in 
extreme  flexion;  danger  of  too  tight  bandaging;  operation — removal  of  frag- 
ment of  olecranon  process  restores  power  of  full  extension;  no  hand-contacting 
technic  in  joint;  importance  of  removing  periosteum  with  bone  to  avoid  callus- 
formation;  no  passive  motion  of  joint  before  fourth  or  fifth  week;  embryology 
of  joints. 

HISTORY 

The  patient,  a  female  aged  twenty-three  years,  was  admitted 
to  hospital  December  30,  19 14.  The  family  and  past  histories 
are  negative. 

The  present  injury  was  received  over  seven  months  ago,  on 
May  9,  1914,  when  the  patient  was  in  a  nmaway  accident.  She 
was  thrown  out  of  the  buggy,  striking  upon  the  posterior  portion 
of  the  left  elbow.  A  physician  immobilized  the  left  wrist — but 
not  the  elbow-joint.  The  forearm  was  put  in  a  splint  that 
extended  from  the  finger-tips  to  the  elbow.  This  spHnt  was 
retained  three  weeks.  On  the  night  of  the  accident  the  pain  was 
very  severe.  At  the  time  of  the  injury  all  sensation  in  the  hand 
and  forearm  was  suspended,  but  returned  an  hour  later.  Since 
the  accident  she  has  had  more  or  less  pain  and  is  occasionally 
awakened  nights  by  it.  The  pain  is  more  severe  when  an  attempt 
is  made  to  move  the  forearm  and  also  during  cold  weather.  Since 
the  splint  was  removed  she  has  had  no  trouble  with  the  wrist. 

The  patient  now  has  a  good  range  of  motion  in  the  wrist- 
joint.  The  elbow  is  still  painful,  and  she  is  still  unable  to  extend 
or  fully  flex  the  elbow-joint.  The  movements  of  supination  and 
pronation  cause  severe  pain,  as  well  as  a  catching  of  the  elbow. 
Over  three  months  ago,  on  September  12,  1914,  a  skiagram  was 
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taken,  and  showed  that  the  wrist  was  normal,  but  that  there  was 
a  fracture  of  the  olecranon  process  of  the  ulna. 

COMMENTS 

Dr.  Murphy  (January  2, 1915) :  When  you  look  at  that  :x:-ray 
picture  what  do  you  notice?  You  notice  that  the  tip  of  the 
olecranon  process  does  not  pass  behind  the  posterior  plane  of  the 
humerus;  normally  it  is  situated  about  one- third  of  an  inch  back 
of  that  plane.  You  see  that  the  tip  of  the  olecranon  process 
strikes  against  the  lower  articular  end  of  the  humerus,  and  thus 
blocks  extension  of  the  forearm  (Fig.  222).  This  is  a  beautiful 
illustration  of  that  anterior  relation  of  the  olecranon  tip.  Here 
is  the  tendon  of  the  triceps  attached  to  the  olecranon  process  as 
far  down  as  its  lower  margin.  There  is  the  subcutaneous  bursa 
over  the  tip  of  the  olecranon  process,  and  all  the  fibers  of  the  tri- 
ceps muscle  that  afford  leverage  are  pulled  downward.  You 
may,  therefore,  take  off  all  the  so-called  anterior  tip  of  the 
olecranon  process  and  still  not  impair  the  power  of  extension  of 
the  forearm. 

You  know  that  in  a  woman  the  power  of  extension  of  the  elbow 
has  very  little  value.  Woman  is  not  built  for  pushing  people 
away  from  her,  but  for  "pushing"  people  toward  her.  If  we  can 
get  this  elbow-joint  relatively  straight,  that  much  extension  will 
suffice,  for  she  does  not  need  complete  power  of  extension.  We 
talked  this  matter  over  very  frankly  with  the  patient  and  with 
her  physician.  The  physician  got  a  good  result  from  a  very  bad 
condition — in  fact,  the  best  result  that  could  have  been  obtained 
by  conservative  measures.  The  reasons  why  this  was  a  difficult 
fracture  to  treat  without  nailing  are,  in  the  first  place,  because  it 
was  such  an  extraordinary  level  at  which  to  have  a  fracture;  and, 
secondly,  because  there  is  no  control  over  the  lower  fragment  at 
all.  Now  let  me  show  you  the  range  of  motion  in  this  elbow- 
joint.  That  is  a  mighty  good  arm  because  she  can  put  her  hand 
up  to  her  head  to  feed  herself  and  to  arrange  her  hair,  but  the 
elbow  is  not  so  straight  as  she  would  like  to  have  it  because  the 
tip  of  the  olecranon  process  strikes  against  the  lower  end  of  the 
humerus:  that  is  what  we  are  going  to  try  to  correct. 


Fig.  2  2  2. — Preoperative  skiagram  of  ancient  fracture  of  tip  of  olecranon  process 
of  ulna.  Note  how  tip  of  olecranon  process  strikes  against  lower  end  of  humerus, 
thus  blocking  extension  (lateral  view). 

t; 


Fig.  223.— Preoperative  skiagram  of  ancient  fracture  of  tip  of  olecranon  process  of 
ulna  (anteroposterior  view). 
VOL.  IV— 55  865 


ANCIENT  FRACTURE  OF  ELBOW-JOINT  867 

OPERATION 

[Incision.]  We  are  going  in  from  the  radial  side  because  by 
that  avenue  of  approach  we  do  not  have  to  bother  about  the 
ubiar  nerve,  which  is  behind  the  internal  epicondyle.  There  is 
also  a  fragment  detached  from  the  head  of  the  radius. 

Now,  you  see,  there  is  the  margin  of  the  olecranon  process,  to 
which  the  tendon  of  the  triceps  muscle  is  attached.  There  is 
the  site  of  the  subcutaneous  bursa:  the  fracture  is  just  below 
the  tip  of  the  olecranon  process.  There  is  the  opening  into  the 
elbow-joint.  There  is  the  fragment  of  this  olecranon  process, 
and  it  must  be  removed.  We  must  remove  the  periosteum  with 
the  fragment ;  if  we  do  not,  by  periosteal  proHf eration  the  limi- 
tation of  motion  will  become  worse  than  it  was  before  the  opera- 
tion. Now  the  forearm  comes  straight.  The  removal  of  that 
fragment  of  the  olecranon  process  is  just  what  was  needed :  you 
see  the  spot  where  the  fragment  struck  against  the  humerus  and 
interfered  with  extension.  There  has  been  practically  no  trauma 
to  the  elbow-joint.  We  did  not  touch  the  joint  with  anything — 
not  even  with  a  sponge.  You  remember  how  many  years  it  took 
us  to  learn  to  keep  our  hand,  gloves,  and  instruments  from 
traumatizing  the  peritoneiun;  as  soon  as  we  learned  that  impor- 
tant lesson  we  had  sepsis  no  longer,  nor  did  the  patients  leave  the 
table  comatose, 

RECAPirULATION 

Let  the  record  show  that  it  was  clearly  discernible  in  the  open 
field  where  the  fragment  of  the  olecranon  process  struck  against 
the  posterior  surface  of  the  humerus,  and  after  removal  of  the 
offending  fragment  we  were  able  to  bring  the  forearm  down  to  a 
straight  position,  and  that  one-half  inch  of  the  tip  of  the  olecranon 
process  was  taken  off  without  traumatizing  and  without  injuring 
the  joint,  or  even  touching  the  joint  with  the  portion  of  any 
instrument  that  had  previously  touched  the  hand. 

POSTOPERATIVE  COMMENTS 
The  patient  will  not  develop  callus  because  we  took  the 
periosteum  off  with  the  fragment.     If  you  peel  off  the  periosteum 
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and  leave  it  behind  after  removing  the  fragment  of  bone,  then 
you  are  liable  to  get  callus-formation.  That  is  the  source  of 
mischief  in  fractures  of  the  elbow.  If  you  start  passive  motion 
early,  a  hematoma  forms  because  of  the  manipulations  and  later 
you  get  a  soft  callus  which  finally  becomes  ossified  (see  previous 
case).  Every  time  you  begin  passive  motion  before  the  sixth 
week  you  increase  the  amount  of  callus.  We  have  just  learned 
that  in  a  fracture  near  a  joint  passive  motion  must  never  be  begun 
before  the  end  of  the  fourth  or  the  fifth  week.  If  you  had  a  cut 
on  the  forearm  and  kept  pulling  the  edges  of  the  wound  apart 
every  other  day,  what  would  you  have  in  the  end?  The  wound 
would  finally  heal  of  itself,  but  you  would  have  left  a  mass  of 
connective  tissue.  If  you  get  connective  tissue  near  a  joint 
much  of  it  ossifies.  That  is  what  produces  ankylosis.  Remem- 
ber that  in  the  early  stages  of  the  embryo  there  are  no  joints. 
The  forerunner  of  a  joint  is  just  a  mass  of  cartilaginous  tissue. 
The  next  step  in  the  evolution  is  the  cleavage  of  the  cartilage  into 
a  joint-space,  and  that  tissue  which  was  originally  the  peri- 
chondriimi  eventually  forms  the  fibrous  capsule  of  the  joint. 

[Note. — Complete  primary  union  and  a  good  functional  result 
ensued.] 


FRACTURE    OF    RADIUS    AND    ULNA— NON- 
UNION OF  RADIUS— INTRAMEDULLARY 
AND  INLAY  TRANSPLANTS 

Summary:  Clinical  history  of  patient;  comments — further  elucidation  of  history; 
Lane  plate  not  intended  for  the  treatment  of  non-union;  deformity  of  ulna 
may  be  ignored  and  attention  focused  upon  radius;  operation — incision  be- 
tween and  not  into  muscle-groups;  skin  excluded  from  operative  field;  dis- 
position of  periosteiun  of  a  transplant;  intramedullary  implantation  with 
inlay  bone-grafts  outside;  recapitu  ition;  postoperative  conmients — impor- 
tance of  immobilization  after  insertion  of  transplant;  non-imion  after  fractures 
of  radius  becoming  very  common;  hematoma  stimulates  osteogenesis  if  in  a 
sterile  field;  hemorrhagic  cyst  as  a  cause  of  non-union;  non-union  liable  in 
fracture  through  neck  of  a  humeral  condyle  owing  to  presence  of  compact 
tissue;  postoperative  treatment;  prognosis. 


HISTORY 

The  patient,  a  female  aged  twenty-eight  years,  was  admitted 
to  hospital  December  15,  1914.  The  family  and  past  histories 
are  negative. 

The  present  injury  was  received  over  eight  months  ago,  on 
April  6, 1914,  when,  in  stepping  from  a  motor,  the  patient  caught 
her  skirt  and  fell,  striking  her  forearm  upon  the  curb  and  sus- 
taining a  compound  fracture  of  the  radius  and  ulna.  A  physician 
set  the  limb  and  dressed  it  upon  a  splint.  At  the  end  of  three 
weeks  the  splint  was  removed  and  a  gypsum  case  was  appUed 
and  retained  five  weeks.  On  removing  the  gypsum  case  it  was 
found  that  the  patient  was  able  to  pronate  and  supinate  the 
hand  but  that  the  forearm  was  painful.  Several  days  later  she 
consulted  another  physician  who  said  that  the  bones  were  not 
yet  in  good  apposition.  A  skiagram  taken  at  this  time,  at  the 
end  of  six  weeks,  showed  soft  callus-formation  around  the  bone. 

Nine  weeks  after  the  occurrence  of  the  accident,  on  June  9, 
1914,  the  patient  was  operated  upon  and  a  Lane  plate  applied 
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to  the  radius.    Since  July,  1914,  the  sinuses  in  the  forearm  have 
been  healed.    At  no  time  was  there  any  discharge. 

COMMENTS 

Dr.  Murphy  (December  16,  1914) :  What  is  lacking  in  that 
history?  What  happened  to  the  compound  portion  of  the  frac- 
ture? There  are  no  data  as  to  when  it  healed,  or  as  to  whether 
it  healed  primarily  or  secondarily.  Did  she  have  suppuration 
comphcating  the  fracture?  Were  both  bones  compounded .  or 
only  one?  Was  there  an  open  wound  when  the  physician  in- 
serted the  Lane  plate?  That  history  has  no  value  because  prac- 
tically everything  else  of  importance,  except  the  fact  that  a  plate 
was  put  in,  is  left  out.  Did  the  wound  suppurate?  That  is  the 
first  thing  to  ask  about  a  compound  fracture.  Was  there  good 
primary  rniion?  I  am  sorry  to  have  to  ask  these  questions  in 
such  a  way,  but  they  should  have  been  answered  in  the  history. 
The  patient's  statement  is  that  union  of  the  ulna  had  occurred,  and 
that  for  non-union  of  the  radius  a  Lane  plate  had  been  inserted. 

You  will  recall  that  one  of  the  things  about  non-union  Mr. 
Lane  accentuated  is  that  the  plate  is  not  intended  for  the  treat- 
ment of  non-union  of  a  fracture:  he  made  that  statement  in  his 
address  on  this  subject  right  here  in  this  arena.  Whether  the 
fracture  was  compounded  at  the  time  the  plate  was  inserted  or 
whether  it  was  compounded  primarily  we  do  not  know,  but  if 
there  was  an  open  wound  at  the  outset,  it  remained  healed  after 
the  plate  was  inserted,  and  has  not  discharged  since  the  operation. 
For  that  reason  the  plate  is  fully  covered,  as  you  see.  The  physi- 
cian who  inserted  the  plate  did  his  work  well,  because  the  plate 
remained  in,  and  no  suppuration  followed.  There  is  some  de- 
formity (Figs.  224  and  225).  There  is  union  of  the  ulna,  but  you 
see  that  the  deformity  of  the  ulna  is  not  great  in  extent.  We 
have  trouble  enough  at  this  time  in  txymg  to  secure  union  of  the 
radius,  without  refracturing  the  ulna. 

OPERATION 
[Incision.]     I  shall  follow  as  nearly  as  possible  the  line  of 
division  between  the  flexor  and  extensor  groups  of  the  muscles 


Fig.  224. — Skiagram  showing  fracture  of  radius  and  ulna.  A  Lane  plate  had 
been  inserted  into  the  radius  elsewhere.  Note  how  central  screw  passes  through 
line  of  fracture  (anteroposterior  view). 
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of  the  forearm.  We  never  cut  directly  into  either  of  these  groups 
of  muscles  if  it  is  possible  to  avoid  it,  as  the  ensuing  fixation  of  the 
muscles  to  the  bone  is  very  annoying  to  the  patient.  We  en- 
deavor to  cover  the  edge  of  the  skin  with  towels,  so  as  not  to  have 
the  skin  exposed  in  the  field  at  all. 

Let  the  record  show  that  there  is  no  hematoma  and  no  exudate 
about  the  plate. 

This  lowest  screw  was  apparently  put  into  the  line  of  fracture, 
and  it  has  remained  firm.  The  central  and  the  highest  screws 
are  loose  and  do  not  have  to  be  unscrewed  to  be  removed,  since 
the  bone  around  them  is  soft.  There  is  the  line  of  separation 
of  the  bones.  Peeling  off  of  the  periosteum  for  a  considerable 
distance  above  and  below  the  hne  of  fracture  we  believe  to  be  an 
important  factor  in  stimulating  osteogenesis — not  peeling  it  far 
enough  to  cause  necrosis  of  the  bared  bone,  but  far  enough  to 
cause  the  formation  of  a  hematoma  beneath  the  periosteum.  I 
want  to  call  your  attention  to  the  fact  that  there  is  no  effort  at 
osteogenesis  here,  as  there  is  no  callus.  This  patient  is  very 
light  in  weight,  and  you  see  how  small  the  radius  is. 

I  think  we  can  employ  a  better  plan  in  this  case  by  using  a 
transplant.  I  think  I  can  invaginate  this  distal  fragment  into 
the  medulla  of  the  proximal.  Let  all  the  bone-chips  that  you 
take  off  remain,  because  they  are  of  value  as  separate  foci  of 
osteogenesis.  You  can  see  that  the  fragment  of  bone  that  is 
available  to  put  into  the  medulla  is  so  small  that  of  itself  it  would 
have  but  little  strength,  and  but  little  supporting  power.  I  think 
I  shall  have  to  use  a  transplant  in  addition  to  the  intramedullary 
splint.     I  shall  first  freshen  this  medulla. 

Now  we  shall  take  a  piece  from  the  tibia — a  piece  which 
necessarily  will  have  to  be  very  small.  In  removing  the  bone- 
graft  from  the  tibia,  always  place  your  incision  over  the  tibialis 
anticus  muscle  instead  of  over  the  shin.  You  see  what  a  very 
small  piece  of  bone  I  need  insert  here.  We  shall  leave  these 
separated  fragments  in  because  we  need  them  all  as  foci  of 
osteogenesis.  That  was  delicate  work,  but  it  has  come  out  very 
well.  It  was  the  most  delicate  bone- transplantation  we  have  had 
to  perform  up  to  the  present  time. 
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RECAPITULATION 

Let  the  record  show  that  we  first  exposed  the  plate  (Figs.  224, 
225)  and  then  removed  it;  that  the  central  screw  and  the  highest 
screw  were  loose;  that  the  lowest  screw  was  firm  in  the  bone,  and 
absorption  had  not  taken  place  around  it;  that  the  loose  fragment 
of  bone  was  extremely  small;  that  we  had  difficulty  in  making  the 
medullary  cavity  large  enough  to  accommodate  the  bone-graft; 
that  we  made  an  implantation  into  the  medullary  cavity;  that 
in  addition  to  that  we  put  two  transplants  outside  so  that  we 
have  both  a  medullary  spKnt  and  cortical  splints  (Fig.  226); 
and  finally  that  the  skin  was  closed  with  catgut. 

Let  the  record  show  further  that  all  this  work  was  accom- 
plished without  hand-contacting  of  the  wound  or  of  anything 
that  had  touched  the  wound. 

POSTOPERATIVE  COMMENTS 
With  a  bone-graft  you  need  absolute  immobilization  if  you 
are  going  to  get  a  good  result.  In  fractures  of  the  shaft  that 
are  treated  without  a  transplant  it  is  essential  to  have  some 
slight  motion.  In  fractures  near  a  joint  it  is  unnecessary  to  have 
motion  because  near  a  joint  you  have  osteogenesis  taking  place 
without  any  motion  being  provided  for,  and  you  rarely  ever  have 
a  failure  of  union  except  at  the  neck  of  the  internal  and  of  the 
external  condyle  of  the  humerus.  In  fractures  involving  the  shaft 
you  can  have  immobilization  so  complete  that  no  osteogenesis  wiU 
take  place,  since  with  no  motion  there  is  not  enough  stimulation. 
This  matter  of  mobilization  is  important  when  you  have  both 
ends  of  the  bone  living  and  actively  osteogenetic.  It  is  an  en- 
tirely different  matter  in  the  case  of  a  transplant.  With  a  trans- 
plant you  want  the  blood-vessels  of  the  living  receptive  bone  to 
pass  into  the  Haversian  canals  of  the  transplant  without  the  for- 
mation of  connective  tissue  between  the  graft  and  the  bone. 
What  happens  if  you  keep  moving  the  fragments  after  insertion 
of  a  transplant?  You  finally  have  a  fibrous  capsule  develop 
over  the  transplant  with  resulting  failure  of  union.  The  forearm 
is  the  most  difficult  portion  of  the  body  to  keep  absolutely  im- 
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mobilized.  In  order  to  immobilize  the  radius  the  fixation  must 
extend  from  the  forearm  clear  up  to  the  shoulder,  otherwise  there 
will  be  failure  of  union. 

Of  all  late  fractures  in  the  upper  extremity  we  receive,  the 
most  common  failures  of  union  occur  in  the  radius  and  ulna. 
Formerly  we  had  most  commonly  failures  of  union  in  the  middle 
third  of  the  shaft  of  the  hmnerus,  and  in  the  lower  third  less 
frequently  than  in  the  upper  third. 

You  see  what  will  happen  unless  this  hand  and  forearm  be 
perfectly  immobilized.  The  bone-graft  will  be  elevated  and  that 
slight  degree  of  elevation  will  prevent  imion  of  the  fragments. 
We  have,  however,  inserted  both  an  internal  medullary  and  an 
external  bone-graft  splint,  and  have  elevated  the  periosteum,  so 
that  we  have  the  best  possible  conditions  for  obtaining  union. 
When  you  elevate  the  periosteum,  a  hematoma  forms  beneath  it, 
and  that  hematoma  stimulates  osteogenesis,  except  in  certain 
conditions  in  which  infection  has  occurred.  In  the  presence  of 
mild  or  attenuated  infection  the  hematoma  breaks  down  as  a  clot 
and  is  detrimental  to  rniion. 

That  was  one  of  the  common  causes  of  non-imion  which  we 
found  as  long  ago  as  in  the  eighties,  and  I  described  it  in  an 
article  which  appeared  at  that  time.  It  was  a  hemorrhagic  cyst 
that  formed  between  the  ends  of  the  bone  and  became  encapsu- 
lated, preventing  union.  It  had  an  endothelial  lining  which  did 
not  admit  of  absorption  of  the  bloody  fluid.  The  fluid  assumed  the 
character  of  the  bloody  synovial  fluid  which  is  occasionally  seen 
in  the  pseudo-arthroses.  What  the  factor  is  in  the  presence  of  a 
hemorrhagic  cyst  that  prevents  the  granulation  tissue  from  pene- 
trating and  absorbing  the  blood-clot,  nobody  has  yet  found  out. 
We  have  a  case  of  fracture  of  the  femur  with  similar  hemorrhagic 
cystic  formation  and  non-union  in  this  hospital  from  Des  Moines, 
Iowa,  in  which  the  physician  is  being  sued  for  malpractice  on  the 
ground  that  the  fracture  had  not  been  properly  treated.  The 
doctor  was  not  in  the  least  responsible  for  this  non-union.  We 
have  an  identically  similar  case  in  a  physician's  son  from  the 
North  Side  of  Chicago  with  the  same  type  of  hematoma:  his 
fracture  had  never  been  compounded.     This  boy  had  a  hemor- 
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rhagic  cyst  develop  in  between  the  ends  of  the  femur,  and  would 
never  have  had  union  without  removal  of  the  cyst.  [This  case 
was  pubHshed  in  the  Clinics  for  February,  19 15,  p.  177,  together 
with  an  illustration  of  the  cyst  in  situ.] 

The  reason  you  have  failure  of  union  after  fracture  of  the  neck 
of  the  external  or  of  the  internal  condyle  of  the  humerus  is  that 
there  is  no  cancellated  tissue:  it  is  all  compact  tissue  at  those 
sites.  The  lower  end  of  the  humerus  thus  differs  entirely  from 
the  ends  of  bones  in  other  positions  in  the  body.  When  either 
condyle  of  the  humerus  is  broken  off  you  occasionally  have  non- 
union resulting.  We  had  one  case  in  which  there  was  non-union 
after  fracture  of  both  condyles. 

This  dressing  will  not  be  disturbed  for  five  or  six  weeks  unless 
the  patient  should  develop  fever,  indicating  the  presence  of  in- 
fection. If  the  operative  field  remains  sterile,  she  should  obtain 
union  without  difficulty. 


ANCIENT  FRACTURE  OF  RADIUS  AND  ULNA 
—DIVISION  OF  ULNAR  NERVE— NEUROR- 
RHAPHY 

Summary :  Clinical  history  of  patient;  comments  and  operation;  ulnar  nerve  and 
artery  found  divided;  ulnar  nerve  involved  in  mass  of  connective  tissue  and 
shows  a  neuroma;  contrast  between  appearance  of  tendon  and  of  nerve;  distal 
end  of  ulnar  nerve  found  degenerated  and  displaced  backward  by  styloid 
process  of  ulna;  nerve-ends  prepared  for  contacting  and  then  approximated; 
nerve-ends  buried  in  the  belly  of  the  flexor  carpi  ulnaris  muscle  as  a  shelter; 
recapitulation. 

HISTORY 

The  patient,  a  male  aged  thirty-nine  years,  was  admitted  to 
hospital  December  13,  1914.  The  family  history  reveals  that 
two  uncles  died  of  carcinoma — one  of  cancer  of  the  liver,  and  the 
other  of  cancer  of  the  stomach.     The  past  history  is  negative. 

The  present  injury  was  received  three  years  ago,  in  191 1. 
While  the  patient  was  cranking  his  motor  the  engine  backfired, 
with  the  result  that  the  right  radius  and  ulna  were  broken  (Figs. 
227, 2  28) .  The  fractures  were  reduced  and  the  forearm  was  dressed 
upon  a  splint  for  six  weeks.  When  the  splint  was  removed  he 
noticed  that  he  did  not  have  proper  control  of  the  hand.  There 
was  loss  of  sensation,  and  especially  of  the  muscle-sense.  Since 
that  time  there  has  been  atrophy  of  those  muscles  of  the  hand 
that  are  supplied  by  the  ulnar  nerve. 

COMMENTS  AND  OPERATION 

Dr.  Murphy  (December  14,  1914):  There  is  a  mass  of  cica- 
tricial tissue  here  which  is  the  sequence  of  the  injury.  I  feel  a 
large  neuroma  on  the  distal  end  of  the  ulnar  nerve.  [Incision.] 
There  is  the  neuroma  coming  into  the  field;  you  see  that  mass  of 
connective  tissue  fills  all  this  space  at  the  site  of  the  fracture. 
There  is  the  ulnar  nerve;  here  the  ulnar  artery.  We  are  separat- 
ing the  vessel  from  the  neuroma  in  an  endeavor  to  follow  the 

877 


878  CLINICS  OF  JOHN  B.   MURPHY 

tract  of  the  ulnar  nerve.  You  see  that  the  ulnar  artery  has  been 
divided  as  well  as  the  ulnar  nerve.  See  the  vessel  standing  out 
free  from  the  neuroma!  I  do  not  wish  to  soil  the  operative  field 
with  blood,  as  it  might  increase  the  difficulty  in  finding  the  distal 
portion  of  the  ulnar  nerve.  There  is  another  mass  of  connective 
tissue  which  has  extended  into  this  neurovascular  field,  and  which 
appears  to  entangle  the  neuroma  and  the  distal  portion  of  the 
ulnar  nerve.  In  dealing  with  nerves  we  observe  the  same  pre- 
cautions about  hand-contacting  that  we  observe  in  bone  and 
joint  work.  Now  I  have  the  ulnar  artery  on  the  radial  side  of  the 
ulnar  nerve. 

Let  the  record  show  that  there  is  a  great  mass  of  firm  fibrous 
tissue  insinuating  itself  between  the  ends  of  the  ulnar  nerve. 

Now  you  can  see  the  contrast  between  the  tendon  of  the  flexor 
carpi  ulnaris  muscle  and  the  ulnar  nerve.  I  want  to  call  your 
attention  to  this  contrast.  You  notice  the  glistening  color  of  the 
tendon  contrasted  with  the  dull,  pinkish  color  of  the  degenerated 
nerve.  You  can  always  tell  the  difference  between  a  tendon  and 
a  nerve  by  the  difference  in  their  color.  There  is  the  glistening 
tendon,  here  the  dull,  pinkish  nerve.  Here  is  the  proximal  por- 
tion of  the  ulnar  nerve  and  there  the  distal  portion.  Let  us  see 
if  any  of  the  axons  of  the  distal  end  of  the  nerve  are  living.  No; 
the  axons  do  not  respond  to  the  Faradic  current.  That  contrac- 
tion which  you  do  see  is  the  effect  of  the  electric  current  upon  a 
neighboring  muscle. 

Let  the  record  show  that  there  is  no  evidence  of  axonal  ac- 
tivity on  the  part  of  the  distal  end  of  the  ulnar  nerve. 

I  want  you  to  note  the  direction  which  the  distal  end  of  this 
nerve  takes  (Fig.  227).  See  where  it  dips  down  here!  Now  the 
severance  of  the  ulnar  nerve,  and  the  burial  of  its  cut  ends  in  a 
mass  of  fibrous  connective  tissue,  explain  why  this  nerve  has  had 
its  transmission  of  impulses  suspended. 

Let  the  record  show  that  the  distal  end  of  the  ulnar  nerve  was 
shifted  deep  down  through  the  effort  at  reduction  of  the  bone  dis- 
placement, and  extended  down  to  and  beneath  the  styloid  process 
of  the  ulna  (Fig.  227). 

This  is  a  beautiful  illustration  of  what  has  happened.    Let  me 
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show  you.  See  that  nerve !  I  am  down  upon  the  periosteiun  of  the 
ulna.  Let  us  come  back  to  the  upper  side  of  the  point  of  division 
and  see  where  the  proximal  end  goes  to.  You  will  note  in  the  skia- 
gram that  the  lower  fragment  of  the  ulna  has  been  splintered. 
I  take  it  that  this  nerve  was  not  cut  by  a  sharp  fragment  at  the 
time  the  fracture  was  received,  but  that  it  was  displaced  down 
with  the  ulna  at  the  time  the  fracture  was  reduced.  This  dis- 
placement of  the  distal  fragment  of  the  ulna  was  probably  the 
etiologic  factor  in  the  production  of  the  non-union  which  you  see 
in  the  skiagram.  There  is  where  the  sharp  comer  of  the  ulna 
caught  the  nerve  and  carried  it  backward.  It  shows  here 
beautifully.  There  is  the  capsule  of  the  inferior  ulnar  articula- 
tion. See!  There  is  where  a  comminuted  chip  of  the  distal 
fragment  of  the  ulna  was  thrown  down  at  right  angles  to  the  long 
axis  of  the  forearm.  We  can  remove  the  comminuted  fragment 
and  throw  it  out  of  the  field,  now  that  we  have  freed  the  ulnar 
nerve  from  the  connective  tissue  that  bound  it  down. 

We  have  seen  where  the  ulnar  nerve  is  divided.  We  shall 
next  see  if  the  separated  ends  will  stretch  until  they  come  into 
contact.  I  must  resect  each  end  of  the  divided  nerve  until  I 
can  see  the  axons  plainly  bristling.  Now  you  begin  to  see  the 
fasciculi  of  the  distal  end  standing  out  like  brush-ends.  We  are 
not  quite  far  enough  back  from  the  injured  portion  of  the  nerve 
yet.  Now  you  see  the  fasciculi  standing  right  out  in  the  open. 
Look  at  them!  The  distal  end  is  ready  for  contacting.  I  shall 
commence  to  work  in  this  cicatricial  mass  of  connective  tissue 
and  keep  dividing  it  until  we  see  the  proximal  end.  There  is  the 
other  end !  Now  the  proximal  end  of  the  nerve  is  being  developed 
and  the  axons  commence  to  appear.  There  are  the  freed  axons: 
see  them  sticking  up  and  bristling!  See  how  beautifully  they 
show! 

We  shall  shorten  the  distance  between  these  two  prepared 
nerve-ends  so  as  to  get  axonal  contacting.  The  ends  will  ap- 
proximate with  ease.  My  first  step  in  effecting  the  approxima- 
tion of  the  ends  of  the  nerve  is  to  free  the  proximal  portion  of  the 
nerve.  The  traction  upon  the  nerve  is  going  to  be  chiefly  upon 
the  proximal  portion  and  not  upon  the  distal  portion.  In  order 
VOL.  rv — 56 
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to  relieve  all  the  traction  on  the  nerve  and  prevent  its  getting 
back  again,  I  take  in  the  bite  of  the  needle  the  cicatricial  tissue 
resting  upon  the  capsule  of  the  neuroma  on  the  proximal  end  of 
the  nerve  and  bring  it  down  and  anchor  it.  Now  I  am  coming 
into  the  territory  upon  the  side  of  the  nerve,  and  fix  the  periphery 
of  the  nerve  to  the  nearby  tissues,  so  that  there  will  be  no  tension 
whatever  upon  the  nerve. 

What  is  the  next  step?  The  next  step  is  to  bury  the  nerve 
so  that  it  will  be  out  of  that  field  of  cicatricial  tissue  and  no 
longer  exposed  to  future  damage  by  the  scar-tissue.  Here  is  the 
flexor  carpi  ulnaris  muscle  tendon  and  its  fascia  on  the  inner  side. 
I  shall  just  split  that  mass  of  connective  tissue  resting  here  upon 
the  flexor  muscle.  Now  I  shall  loosen  the  outer  stitch,  as  this 
muscle  affords  a  better  shelter  for  the  nerve  than  the  tissues  in 
which  we  had  previously  buried  it.  I  shall  reinsert  the  stitch 
into  the  fascia  for  support  of  the  nerve.  We  shall  also  take  off 
that  stitch  that  was  inserted  into  the  connective  tissue  on  the 
inner  side  of  the  nerve,  because  I  feel  that  the  muscle  is  the  best 
place  in  which  to  bury  the  ulnar  nerve.  I  shall  relieve  the  tension 
upon  the  nerve  by  inserting  this  second  stitch  in  this  special 
manner.     [Indicates.] 

RECAPITULATION 
Let  the  record  show  that  with  care  we  were  able  to  expose  the 
involved  portion  of  the  ulnar  nerve;  that  the  distal  end  of  the 
nerve  had  been  carried  down  during  the  attempts  at  reduction 
of  the  fracture  to  behind  the  tip  of  the  styloid  process  of  the  ulna, 
this  bony  process  holding  the  divided  distal  end  in  a  position  in 
which  it  could  not  contact  with  the  proximal  end  (Fig.  227) ;  that 
both  ends  were  freed  from  the  constricting  connective  tissue  and 
resected  imtil  the  fasciculi  bristled  clearly  and  distinctly;  then  the 
resected  nerve-ends  were  approximated  by  both  perineural  sutures 
and  direct  neural  sutures;  that  the  approximated  ends  of  the 
nerve  were  next  buried  in  a  neighboring  muscle-belly  so  as  to 
prevent  their  exposure  to  the  open  field  of  contracting  connective 
tissue;  and  that  finally  the  skin  was  approximated  with  catgut 
sutures. 
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The  most  difficult  part  of  the  operative  procedure  was  the 
freeing  of  the  nerve  from  beneath  the  tip  of  the  styloid  process 
of  the  ulna.  The  hand  will  be  immobilized  by  a  wire  forearm- 
splint  for  three  weeks,  at  the  end  of  which  time  passive  motion 
will  be  begun. 

[Note. — ^There  was  primary  union.] 

[Of  interest  in  connection  with  the  above  is  the  case  of 
*' Neuroma  of  the  Ulnar  Nerve,  Result  of  Cicatricial  Compression 
Following  Unrecognized  Fracture  of  the  Internal  Epicondyle 
of  the  Humerus,"  which  was  pubhshed  in  the  Clinics  for  April, 
1914,  pp.  369-374,  and  a  second  case  occupies  pp.  375-380.] 


EMPYEMA    OF    PLEURAL    CAVITY— RESEC- 
TION OF   RIBS    (ESTLANDER) 

Summary:  Clinical  history  of  patient;  comments — fixed  sequence  of  symptoms 
in  development  of  tuberculous  pleurisy;  importance  of  diagnosing  tuberculosis 
before  mixed  infection  occurs;  importance  of  early  operation  in  tuberculous 
pleurisy;  a  chest-sinus  is  easy  to  establish  but  hard  to  close;  modus  operandi 
of  formalin  in  glycerin;  beneficence  of  serosanguineous  pus  that  is  sterile  and 
rich  in  trypsin;  duration  of  chest-sinus  after  operation  varies  directly  with 
duration  of  empyema  before  operation;  "leather-bottle"  abscess-wall  in  late 
cases  of  empyema;  three  types  of  thoracoplasty;  operation — resection  of  ribs; 
recapitulation;  postoperative  comments — advantages  of  Delorme  operation; 
review  of  subject  of  empyema;  value  of  pleural  effusion  as  nature's  mode  of 
compression  of  lung,  and  inadvisability  of  aspirating  it;  value  of  exploratory 
paracentesis  thoracis;  postoperative  note. 


HISTORY 

The  patient,  a  male  aged  thirty-eight  years,  was  admitted 
to  hospital  Jime  25,  19 14.  The  family  history  reveals  that  one 
brother  died  of  tuberculosis  of  the  lung  two  years  ago.  The 
past  history  discloses  an  attack  of  what  was  probably  pneumonia, 
two  years  ago. 

About  eight  years  ago,  in  1906,  the  patient  contracted  a  cold 
and  later  a  bad  cough  with  malaise.  Then  there  began  sharp, 
piercing  pains  in  the  right  side  of  the  chest.  He  does  not  know 
whether  or  not  he  had  fever  at  this  time.  Each  attack  of  pain 
lasted  from  two  or  three  days  to  a  week  and  then  gradually  sub- 
sided until  the  pain  finally  disappeared.  The  patient  says  that 
he  catches  cold  upon  the  least  provocation,  and  that  on  catching 
cold  he  suffers  from  severe  pain.  He  had  three  or  four  similar 
attacks  in  the  course  of  a  year.  During  the  entire  time  the  pa- 
tient had  a  cough.  Eight  years  ago,  when  the  pains  began,  he 
had  night-sweats  for  about  six  months  and  again  three  or  four 
months  previous  to  an  operation  in  October,  191 1.  He  says  that 
he  also  had  fever,  but  does  not  know  how  much,  except  that  the 
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temperature  was  higher  in  the  afternoon.  During  the  first 
attack  of  night-sweats  he  lost  about  15  pounds  in  weight,  and 
tubercle  bacilli  were  found  in  the  sputum.  The  patient  continued 
to  work  throughout  the  course  of  the  illness. 

Almost  three  years  ago,  in  October,  191 1,  he  felt  weak  and 
had  a  racking  cough.  He  consulted  a  physician  who  suggested 
the  probability  of  the  presence  of  empyema.  Paracentesis 
thoracis  revealed  pus.  He  was  advised  to  undergo  an  operation 
for  drainage  of  the  pleural  cavity.  At  the  operation  a  drainage- 
tube  was  inserted  into  the  pleural  cavity  at  the  posterior  axillary 
line  on  the  right  side,  and  one  and  one-half  inches  below  the  angle 
of  the  scapula.  Much  pus  was  discharged  during  the  first  two 
weeks,  and  the  abscess-cavity  has  continued  to  discharge,  in 
lessened  quantity,  up  to  the  present  time,  the  quantity  now  being 
about  a  tablespoonful  a  day. 

Two  months  after  the  drainage-operation  bismuth  paste  was 
injected  through  the  sinus,  but  interfered  with  the  drainage,  caus- 
ing elevation  of  temperature,  and  was  of  no  benefit.  Within  two 
weeks  the  bismuth  paste  had  all  been  expelled  from  the  wound. 
Two  months  previous  to  admission,  basing  his  opinion  upon  a 
skiagram,  the  physician  told  the  patient  that  there  was  a  large 
cavity  in  the  right  side  of  the  chest  for  which  an  operation  was 
indicated,  and  also  that  there  were  evidences  of  tuberculosis  in 
the  left  lung. 

COMMENTS 

Dr.  Murphy  Quly  3,  19 14):  I  want  to  emphasize  the  fact 
that  the  patient  did  not  have  the  pain  before  the  cough:  he  had 
the  cough  first  and  then  developed  the  bad  pain.  The  cough 
always  precedes  the  pain  and  the  physical  signs  in  a  pleurisy  of 
this  type.  The  family  history  is  one  of  tuberculosis,  a  brother 
having  died  of  that  disease  only  two  years  previously.  Patients 
in  whom  tuberculous  pleurisy  develops  have  first  the  symptoms 
of  involvement  of  the  lung,  as  lassitude  and  fatigue,  then  post- 
meridian rise  of  temperature  to  99°  F.  or  99.5°  F.,  then  the  cough 
and  finally  the  physical  signs  of  lung  involvement  and  then  of 
pleurisy.  That  is  the  order  in  which  the  symptoms  of  tuberculous 
pleurisy  appear,  and  their  order  is  just  as  regular  as  that  of  the 
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symptoms  of  an  attack  of  appendicitis.  In  this  case  the  pleurisy 
is  the  sequence  of  infection  of  the  tuberculous  type,  which  infec- 
tion began  in  the  lung. 

In  the  very  early  stage  of  many  pulmonary  tuberculoses  the 
patients  have  first  a  dry  cough,  which  is  present  often  for  months, 
with  practically  no  expectoration.  When  to  the  tuberculous 
infection  a  pyogenic  is  added,  as  an  acute  bronchial  infection, 
etc.,  the  expectoration,  the  night-sweats,  and  other  symptoms 
and  signs  arising  from  the  mixed  infection  appear.  The  sequence 
of  symptoms  is  just  as  regular  as  the  sequence  of  the  malaise 
and  the  backache  preceding  the  manifestations  of  typhoid  fever, 
and  as  that  of  the  symptoms  of  measles  preceding  the  eruption. 
Tuberculosis  is  usually  a  summer  disease  with  winter  manifesta- 
tions. What  do  I  mean  by  that?  The  patients  contract  tu- 
berculosis in  siunmer,  and  when  the  fall  season  comes,  with  the 
pyogenic,  influenzal,  and  other  air-passage  infections  becoming 
prevalent,  to  their  tuberculous  infection  is  added  pyogenic  in- 
fection, and  this  mixed  infection  heralds  the  cough  and  the  ex- 
pectoration. The  time  to  detect  the  presence  of  pulmonary 
tuberculosis  is  before  the  mixed  infection  appears,  when  the  pa- 
tients come  into  the  office  with  the  tired  feeling,  the  lassitude, 
the  languid  fatigue  (the  "dumb  ague,"  "malaria,"  "hook- 
worm"), and  with  the  temperature  rising  regularly  every  after- 
noon to  99.6°  F.  or  99.8°  F.  and  rarely  to  100°  F. 

This  patient  has  had  the  cough  eight  years.  The  question 
arises,  How  long  did  he  have  the  pus  in  the  chest  previous  to 
October,  191 1?  It  must  have  been  a  long  time,  for  had  he  had 
pus  in  the  chest  a  short  time  only,  the  cavity  would  have  closed 
shortly  after  the  drainage  operation.  The  pus  had  evidently 
been  present  months  or  years;  an  encapsulated  cold  abscess 
formed  in  the  pleura,  and,  when  it  was  opened  and  drained, 
it  pursued  the  following  course.  The  abscess-wall,  being  a 
thickened,  fibrous  membrane  that  had  inclosed  the  pus  for  years, 
could  not  collapse.  The  physician  opened  the  abscess  in  October, 
191 1,  five  years  after  the  onset  of  the  trouble.  The  abscess 
cavity  is  still  open  and  will  remain  open  as  long  as  the  patient 
lives,  unless  we  take  steps  to  close  it. 
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Any  surgeon  can  open  a  chest  with  pus  in  it  just  as  easily  as 
he  can  open  a  boil,  but  we  are  looking  for  the  surgeon  who  can 
close  the  resulting  sinus.  The  persistence  of  these  sinuses  led  us 
many  years  ago  to  practise  injections  of  the  pleural  cavity  with  a 
.  2  per  cent,  solution  of  formalin  in  glycerin,  repeating  the  injec- 
tions until  the  pus  in  the  abscess-cavity  became  sterile  and  con- 
verted into  a  serosanguineous  fluid,  which  is  allowed  to  stay 
until  it  is  absorbed.  What  does  the  solution  of  formalin  in  gly- 
cerin accompHsh?  First  it  kills  the  microorganisms  in  the  pus; 
secondly,  it  keeps  up  a  polymorphleukocytosis.  What  does 
polymorphleukocytosis  indicate?  It  indicates  an  increase  in 
the  number  of  phagocytes  and  the  formation  of  seriun  that  con- 
tains trypsin,  which  is  similar  to  the  pancreatic  trypsin.  When 
the  polymorphleukocyte  'dies  it  yields  up  trypsin.  Trypsin 
converts  albuminoids  into  peptones  which  are  absorbable, 
and  thus  the  process  of  absorption  of  the  exudate  is  begun. 
When  the  pus  in  the  pleura  has  been  converted  into  a  sero- 
sanguineous fluid,  let  it  alone!  It  might  be  three  months,  six 
months,  or  twenty  months  absorbing,  but  the  slowness  of  ab^ 
sorption  does  not  harm  the  patient  any  because  the  serosan- 
guineous nature  of  the  fluid  indicates  that  the  microorganisms 
have  been  killed  and  that  it  is,  therefore,  not  toxic  to  the  pa- 
tient. If  the  fluid  can  be  kept  in  the  pleural  cavity  without 
being  toxic  to  the  patient,  as  a  sterile  serosanguineous  fluid,  it 
will  finally  become  absorbed,  and  the  walls  of  the  abscess- 
cavity  will  slowly  contract  and  coalesce,  and  the  cavity  is  ob- 
literated; with  this  contraction  the  chest- wall  sinks  in,  the  lung 
expands,  and  the  diaphragm  on  that  side  resumes  its  bellows- 
like  activity.  That  plan  is  the  only  rational  one  of  treating 
empyema.  If  you  receive  the  case  early  and  open  and  drain 
the  abscess-cavity  within  the  first  two  or  three  weeks  of  its  ap- 
pearance, the  limg  is  still  capable  of  expansion.  On  the  other 
hand,  if  you  receive  the  case  late  and  then  open  the  abscess,  you 
get  as  a  sequel  just  what  was  present  in  this  patient — a  chronic 
sinus  with  a  permanent  cavity. 

The  operation  we  intend  performing  this  morning  is  of  colossal 
extent.     The  very  late  drainage-operation  should  not  have  been 
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performed  upon  this  patient.  Once  you  have  opened  the  ab- 
scess-cavity in  these  late  cases  it  will  never  close  spontaneously. 
You  have  a  "leather-bottle"  to  deal  with,  and  you  must  treat 
the  contents  of  the  bottle  until  absorption  has  occurred.  To 
this  end,  inject  half  an  ounce  of  a  2  per  cent,  solution  of  formalin 
in  glycerin  which  has  been  mixed  at  least  [twenty-four  hours 
previously.  That  is  about  as  high  a  percentage  as  you  ever  need 
inject,  because  formalin  is  such  a  powerful  antiseptic  that  it  kills 
the  microorganisms  in  very  weak  dilutions,  while  if  used  in  greater 
strengths  it  is  poisonous  to  the  patient.  Venice  turpentine  is  a 
more  desirable  drug  for  injection  into  pus-cavities  where  an  in- 
crease in  the  polymorphleukocytosis  is  indicated,  but  we  do  not 
yet  know  how  to  control  the  reaction. 

OPERATION 

[Explores  with  probe.]  This  cavity  is  of  very  great  extent. 
In  removing  the  ribs  we  shall  begin  above  at  the  costochondral 
jimction  and  then  descend  until  the  chest-wall  collapses. 

In  this  case  two  ribs  had  been  removed  previously  when 
drainage  was  inserted.  In  defending  itself  against  contraction 
one  rib  has  developed  such  a  thickened  surface  that  this  costo- 
tome  is  too  small  to  grasp  its  upper  or  lower  border.  The  other 
resected  rib  has  developed  a  large  callus  on  its  end,  and  is  trying 
to  imite  at  a  right  angle  with  the  rib  below:  one  can  see  where  the 
end  of  the  rib  was  turned  in  when  it  was  divided  at  the  time  of  the 
previous  operation.  He  who  should  see  this  pathology  to  ap- 
preciate the  extent  to  which  the  present  procedure  must  be  car- 
ried is  the  physician  who  first  opened  the  abscess-cavity.  The 
walls  of  the  cavity  will  never  contract  without  intervention. 
There  is  the  cavity  with  the  enormous  quantity  of  pus  and  the 
leather-bottle  walls,  with  which  we  have  to  deal  today.  It 
measures  eight  inches  in  length  by  six  in  width. 

Judging  from  present  appearances,  there  is  no  doubt  that 
when  the  physician  opened  the  chest  originally  he  found  a  large 
cavity.  This  operative  field  is  readily  sterilized,  and  steriliza- 
tion is  a  very  important  step.  I  must  excise  six  ribs  in  all, 
beginning  with  the  tenth  rib  and  extending  upward,  and  in  per- 
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forming  this  Estlander  operation  I  shall  employ  the  subperiosteal 
method. 

There  are  three  types  of  thoracoplasty — the  Schede,  the 
Estlander,  and  the  Delorme.  The  Schede  and  Estlander 
methods  have  for  their  purpose  the  production  of  collapse  of  the 
chest-wall  by  multiple  rib-excision.  The  Delorme  operation 
involves  a  decortication  of  the  lung  by  removing  the  contracted, 
leathery,  visceral  pleura.  The  ribs  are  allowed  to  stay  in  place, 
for  after  decortication  the  lining  expands  imtil  it  contacts  with 
the  chest-wall.  The  lung  does  not  always  remain  expanded, 
however,  but  often  collapses,  and  the  same  pathologic  condition 
recurs. 

I  insert  a  stitch  to  serve  in  anchoring  the  flap.  The  usual 
procedure  is  to  curette  these  abscess-cavities,  but  it  is  not  good 
practice  because  of  its  increasing  appreciably  the  danger  of  ab- 
sorption of  toxins.  If  you  let  the  patient  alone  after  resecting 
the  ribs  granulation-tissue  will  eventually  fill  the  cavity.  As 
soon  as  the  septic  pus  has  disappeared  the  walls  of  the  cavity 
will  unite.  This  operation  will  be  concluded  without  perform- 
ing curettement.  I  insert  a  stitch  in  the  fibrous  wall  at  its  apex 
to  prevent  contraction  of  the  flap  upward. 

RECAPITULATION 

Let  the  record  show  that  all  the  sponges  were  removed  from 
the  pleural  cavity,  and  that  the  field  is  perfectly  dry. 

Let  the  record  show  further  that  there  was  an  enormous 
cavity  about  eight  inches  in  length  and  six  inches  in  width; 
that  six  whole  ribs  were  excised,  going  away  up  beneath  the 
scapula,  so  as  to  expose  completely  the  cavity  according  to  the 
method  of  Estlander;  that  the  thickened  costal  portion  of  the 
pleura  was  permitted  to  remain  adherent  to  the  intercostal 
muscles,  while  the  ribs,  from  the  tenth  below  to  and  including  the 
fifth  above,  were  removed  by  subperiosteal  incisions  (Fig.  229); 
that  there  was  not  so  much  bleeding,  considering  the  extent  of 
the  operation;  and  that  a  rubber  drainage-tube  was  inserted. 
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POSTOPERATIVE  COMMENTS 

The  operation  was  very  extensive,  and  therefore  involved  a 
great  deal  of  trauma.  The  patient  will  be  given  ^  grain  of 
heroin  immediately,  to  combat  the  effects  of  the  trauma. 

Of  the  three  operations  referred  to  above,  the  most  desirable 
is  the  decortication  of  Delorme,  but  in  a  large  percentage  of 
cases  his  procedure  is  unsatisfactory.  By  that  method  the  lung 
is  torn  free  by  removing  all  the  thickened,  fibrosed  pleura  that 
covers  it.  Even  though  the  lung  be  stitched  into  place  at  opera- 
tion, yet  after  the  operation  it  often  collapses  and  recedes  again, 
so  that  you  have  the  same  condition  to  contend  with.  However, 
the  Delorme  operation  is  the  most  desirable,  since  the  patients 
have  no  postoperative  deformity  of  the  chest  and  yet  have  full 
restoration  of  the  respiratory  function. 

Let  us  review  the  features  of  empyema.  The  first  proposi- 
tion is  that  empyema  in  an  adult  is  associated,  in  a  large  per- 
centage of  cases,  with  tuberculosis  of  the  lung;  proposition  No.  2 
is  that  in  children  the  largest  percentage  of  empyema  cases  is 
associated  with  pneiunonia;  proposition  No.  3  is  that  the  chest 
should  be  emptied  as  soon  as  the  presence  of  pus  has  been  de- 
termined. Uhi  pMSj  ibi  evactce,  except  in  cold  abscesses. 
The  protracted  presence  of  pus,  whether  in  the  chest  or  in  the 
skin,  stimulates  the  formation,  first,  of  granulation  tissue  and 
later  of  cicatricial  tissue.  When  there  is  a  collection  of  pus  in 
the  pleura  it  should  be  removed  at  once.  The  pus  proposition 
is  entirely  different  from  what  it  is  when  there  is  an  accumulation 
of  serum.  If  there  is  serous  fluid  in  the  chest  and  the  patient 
has  tuberculosis,  compression  of  the  lung  by  nitrogen  gas  is 
indicated;  do  not  remove  the  fluid,  but  let  it  remain  compressing 
the  lung  and  enforcing  rest  to  that  extent. 

At  a  discussion  of  this  subject  of  empyema  in  Paris,  nearly 
twenty  years  ago,  the  question  of  the  utility  of  the  Dieulafoy 
aspirator  as  a  curative  agent  was  brought  up,  and  it  was  declared 
that  the  instrument  had  caused  more  deaths  than  any  that  had 
ever  been  introduced  into  the  practice  of  medicine,  not  because 
the  patient  died  directly  from  its  use,  but  because  it  removed 
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fluid  that  was  a  husbanding  fluid — a  fluid  that,  by  compression, 
immobilized  the  limg  diuring  the  process  of  repair  of  the  lung 
lesion.  As  long  as  that  fluid  remained  serous  there  was  no  reason 
for  taking  it  out.  That  has  been  a  very  hard  lesson  to  learn. 
We  know  that  in  only  a  small  percentage  of  cases  does  this  fluid 
ever  become  purulent,  and  in  a  still  smaller  percentage  of  cases 
do  you  find  tubercle  bacilH  in  the  fluid  in  the  chest. 

This  defensive  effort  of  nature  serves  to  compress  the  tu- 
berculous lung  and  protect  the  pleural  cavities.  Much  the  same 
process  occurs  in  the  knee  when  there  is  a  tuberculous  focus  in 
the  epiphysis  that  does  not  communicate  with  the  joint  for 
months  and  years,  but  which  keeps  discharging  an  effusion  into 
the  joint,  because  the  inflammatory  condition  causes  these  two 
surfaces  to  rub  together  imtil  they  adhere.  The  pleural  fluid 
contains  but  a  small  number  of  polymorphs — only  ten  in  each 
^  objective  field. 

An  empyema  in  children  associated  with  pnemnonia  should 
be  evacuated  within  a  week.  Wherever  pneimionia  does  not 
clear  up  within  fourteen  or  fifteen  days  there  is  something 
"rotten  in  Denmark."  At  the  expiration  of  that  time  the  physi- 
cian should  explore  the  chest  with  his  smallest  hypodermic 
needle  and  find  out  what  is  "rotten  in  Denmark,"  and  not  wait 
from  six  days  to  six  months,  when  well-nigh  hopeless  pathologic 
conditions  will  have  developed.  There  is  no  trouble  about 
pimcturing  the  pleura  if  you  use  the  right  needle,  and  but  sHght 
danger  if  the  little  operation  be  performed  properly.  Having 
determined  the  presence  of  fluid,  it  should  be  removed  secundum 
artem, 

I  remember  an  incident  that  occurred  in  the  practice  of  my 
late  partner.  Dr.  Lee.  He  had  a  forceful  and  convincing  way  of 
expressing  himself.  He  received  a  letter  from  a  physician  in 
northern  Michigan  to  the  following  effect:  *'Dear  Doctor  Lee: 
I  have  been  treating  a  case  of  pneumonia  for  six  months  and  it 
has  not  cleared  up."  Dr.  Lee  answered,  advising  him  to  ex- 
plore the  chest  with  a  needle.  Li  a  few  days  he  received  this 
reply  from  the  Michigan  physician:  "I  put  in  the  needle  and 
drew  out  a  gallon  of  pus.    The  longer  a  man  lives,  the  more 


Fig.  229. — Postoperative  skiagram  of  right  thorax  after  resection  of  ribs  by 
Estlander's  method.  The  vertebral  stumps  of  the  resected  ribs  are  clearly  shown. 
Note  fibrotic  changes  that  have  taken  place  in  lung  and  pleura  (anteroposterior 
view). 
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Fig.  230. — Postoperative  flattened  appearance  of  right  side  of  chest  after 
lander's  operation.     Sinus  completely  closed  (anterior  view). 
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he  learns."  I  would  not  like  to  tell  you  what  Dr.  Lee  said, 
but  it  was  something  that  was  in  no  way  compHmentary  to  the 
Michigan  physician. 

The  greatest  cause  of  mortality  in  medicine  to-day  is  not 
cancer,  nor  tuberculosis,  nor  acute  infections:  it  is  procrastina- 
tion. This  statement  follows  right  down  through  the  gamut 
of  diseases.  Behold  what  this  poor  patient  has  had  to  endure 
imnecessarily!  Had  the  collection  of  pus  been  recognized  early, 
it  should  have  been  aspirated  and  formalin  injected,  and  had 
the  fever  persisted,  reaspirated  and  reinjected  a  week  or  two 
later,  repeating  this  sequence  of  treatment  until  the  fluid  finally 
became  bloody.  When  you  encounter  a  huge  empyema  cavity 
full  of  pus  the  temptation  is  great  to  make  a  huge  incision  into 
the  chest,  draw  off  the  fluid  into  a  basin,  and  say  to  the  people, 
like  little  Jack  Homer:  *'0h,  what  a  big  man  am  I!"  because 
you  have  captured  such  a  great  prize  in  the  amount  of  pathologic 
products.  But  the  burning  question  is.  How  are  both  the  breach 
in  the  ribs  and  the  pyogenic  membrane  in  the  pleural  cavity, 
with  their  inelastic  walls,  going  to  close? 

This  case  illustrates  schematically  the  living  pathology  and 
orientation  of  the  wall  of  a  pleural  abscess.  Note  that  the  thick 
lower  wall  of  the  abscess-cavity  can  neither  expand  nor  contract: 
could  it  contract,  the  sinus  would  heal.  By  operating  upon  and 
draining  the  empyema  within  the  first  ten  days  one  guarantees 
obliterative  adhesions  of  the  walls  without  the  excessive  thicken- 
ing of  the  pleura,  resulting  in  complete  resolution  and  rapid 
restoration  of  the  patient  to  his  pristine  state  of  health.  In 
postpneumonic  empyema  in  a  child  it  is  not  necessary  to  resect 
a  rib,  but  in  the  same  condition  in  an  adult  it  is  better  to  do  so. 

In  the  Delorme  operation  the  work  taxes  the  patient  much 
more  severely  because  one  has  to  tear  off  from  the  limg  all  the 
thickened  and  contracted  visceral  layer  of  the  pleura — a  very 
annoying  procedure  before  the  limg  is  fixed. 

POSTOPERATIVE  NOTE 
Dr.    Murphy    (July   9,    1914 — six   days   after   operation): 
There  is  the  extensive  concavity  which  resulted  from  excision 
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of  the  ribs.  The  wound  is  heahng  secundum  artem;  but  very 
slight  discharge  is  present.  The  stitches  will  not  be  removed 
yet:  it  is  too  early.  We  shall  dress  it  with  a  compress.  Since 
by  this  time  the  vitality  of  the  flap  is  insured,  we  shall  strap 
the  chest  with  adhesive  plaster  in  order  to  make  a  good  compres- 
sion of  these  surfaces  and  to  produce  a  coaptation  of  the  granu- 
lating pleural  surfaces  beneath. 

[N.  B. — December  15, 19 14,  nearly  six  months  after  operation. 
The  patient  writes  that  the  wound  is  perfectly  healed,  that  the 
discharge  has  stopped,  and  that  he  has  gained  44  pounds 
(Fig.  230).] 

[Beneficial  results  of  vaccine  therapy  in  four  cases  of  empyema 
have  been  published  in  the  Clinics  for  August,  1913,  p.  551;  an 
illustrated  diagnostic  talk  on  empyema,  with  comments  on  the 
treatment,  appeared  in  the  Clinics  for  April,  19 14,  pp.  194-206; 
a  case  of  bronchiectatic  cavity  treated  by  nitrogen  gas  com- 
pression was  reported  in  the  Clinics  for  August,  19 15,  pp. 
705-712.] 
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Summary:  Clinical  history  of  patient;  comments — jaimdice  in  cholelithiasis; 
gall-stone  colic  may  be  simulated  by  gastric  ulcer;  value  of  the  finger-percus- 
sion method;  diagnosis  of  upper  abdominal  lesions  best  established  during  the 
attack;  operation — pylorus  bound  down  and  sphincter  pylori  hypertrophied; 
extensive  pericholecystic  adhesions  found;  adhesions  thicken  when  exposed  to 
traction;  colon  and  gall-bladder  bound  firmly  to  liver  by  a  dense  adhesion; 
method  of  preventing  reformation  of  adhesions;  condition  of  appendiceal  zone; 
removal  of  appendix;  omentum  arranged  so  as  to  prevent  postoperative  ad- 
hesions; importance  of  making  an  ectropion  of  cut  peritoneal  edges;  recapitu- 
lation. 

HISTORY 

The  patient,  a  male  aged  forty-six  years,  was  admitted  to 
hospital  Jime  14,  1914.  The  family  and  past  histories  are 
negative. 

About  fifteen  years  ago,  in  1899,  the  patient  had  severe 
attacks  of  colic,  with  much  cutting  pain  in  the  upper  right 
quadrant  of  the  abdomen — so  severe  that  they  caused  him  to  He 
down  upon  the  ground,  doubled  up  with  pain.  He  does  not 
recall  any  fever,  chill,  vomiting,  or  jaundice  at  the  time,  but 
does  remember  having  had  much  pain  on  pressure  over  the 
region  of  the  gall-bladder,  and  this  tenderness  still  persists. 

The  patient  states  that  these  attacks  lasted  until  morphin 
was  administered:  one  attack  continued  from  the  middle  of  the 
afternoon  until  the  evening — a  period  of  about  five  hours.  He 
recalls  five  similar  attacks  which  occurred  four  weeks  apart. 
He  states  also  that  he  has  often  had  painless  attacks  of  indiges- 
tion, but  does  not  remember  their  frequency  or  duration.  In 
these  attacks  he  eructated  gas  and  belched  up  mouthfuls  of 
sour  food.  He  did  not  notice  any  relation  between  these  attacks 
and  eating. 
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The  present  trouble  began  eight  years  ago — in  the  fall  of  1906. 
At  an  indefinite  time  after  eating  he  noticed  a  sensation  of  ful- 
ness and  of  pressure  under  the  left  lower  costal  margin,  with 
eructations  of  gas  and  regurgitation  of  two  or  three  mouthfuls 
of  food.  There  was  never  any  pain,  aside  from  the  distress 
caused  by  the  gas,  the  passage  of  which  was  followed  by  relief. 

This  condition  has  gradually  become  worse,  and  the  patient 
vomits  sour  material  more  frequently.  There  has  never  been 
blood  in  the  vomitus,  nor  in  the  stools.  He  says  that  the  stomach 
was  washed  out  and  food  found  retained  six  hours  after  inges- 
tion. The  physician  states  that  the  patient  was  given  a  bis- 
muth meal,  and  that  a  skiagram  taken  after  the  meal  revealed 
that  the  pylorus  was  down  almost  into  the  pelvis,  and  that  the 
stomach  was  dilated,  with  its  greater  curvature  in  the  pelvis. 

COMMENTS 

Dr.  Murphy  Qune  16,  1914):  Does  the  history  state  that 
the  patient  did  not  have  jaundice,  and  that  he  had  these  attacks 
of  coHc  many  years  ago? 

Intern:  Yes,  doctor. 

Dr.  Murphy:  He  did  not  vomit  early  in  the  trouble,  as  is 
so  characteristic  of  reflex  vomiting.  Many  years  ago,  in  the 
early  stages,  he  had  a  history  of  an  attack  of  cholehthiasis, 
which  was  typical  except  in  one  detail.  Attacks  of  cholelithiasis 
are  at  times  not  associated  with  jaundice.  At  one  time  we 
checked  up  on  jaundice  as  an  accompaniment  of  cholelithiasis, 
and  found  that  86  per  cent,  of  the  patients  with  cholelithiasis 
upon  whom  we  were  operating  at  that  time — a  period  when  we 
were  operating  upon  a  great  many  more  gall-bladder  cases  than 
we  are  now — never  had  jaimdice  in  the  early  course  of  their 
disease,  evidence  showing  that  jaundice  is  one  of  the  late  symp- 
toms of  cholehthiasis.  With  this  patient  the  S3nidrome  of 
cholehthiasis  cleared  up  and  has  not  reappeared. 

In  addition  to  the  history  of  gall-bladder  disease  he  has  never 
vomited  blood,  never  had  melena,  and  never  hematemesis. 
Now  the  pylorus  has  dropped  away  down;  the  lower  border  of  the 
stomach  has  ptosed  to  below  the  brim  of  the  pelvis,  and  all  the 
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intestines  are  down  in  that  position.  He  is  still  sensitive  to 
perpendicular  finger-percussion  (Mmphy)  over  the  gall-bladder. 
The  one  exception  in  which  cohcs  resembling  gall-stone  coKcs 
occur  is  in  the  case  of  gastric  ulcer.  In  order  to  make  a  differen- 
tial diagnosis — and  the  diagnosis  cannot  be  made  from  the  his- 
tory— you  must  employ  the  method  of  perpendicular  finger-per- 
cussion over  the  area  involved  during  the  attack.  I  recall  my 
first  experience  with  the  finger-percussion  method.  The  patient 
was  a  police  officer  who  was  laid  up  every  month  or  two  with 
attacks  of  colic  and  severe  pain.  Each  attack  lasted  two  or  three 
days.  He  came  in  to  see  me  between  the  attacks.  I  could  find 
nothing  to  indicate  anything  but  gall-stones,  the  symptoms  being 
pain  followed  by  severe  vomiting,  but  no  vomiting  of  blood. 
I  told  him  then  to  come  back  when  in  the  throes  of  an  attack. 
One  day  he  came  in  suffering  an  attack  of  pain,  and  I  was  able 
to  outline  a  point  of  sensitiveness  in  the  midline  high  up  beneath 
the  ensiform,  at  a  distance  to  the  left  of  the  gall-bladder  of  from 
two  to  two  and  one-half  inches.  After  examining  the  feces  I 
made  a  diagnosis  of  gastric  ulcer.  Operation  revealed  a  gastric 
ulcer  as  large  as  a  silver  dollar,  but  the  attacks  were  typically 
periodic,  like  those  due  to  gall-stones.  I  cite  this  case  to  show 
how  diseases  involving  the  pyloric  zone  of  the  stomach,  the  duo- 
denum, and  the  gall-bladder  give  rise  to  similar  symptoms,  and 
wish  to  emphasize  the  fact  that  if  you  see  the  patient  in  the  attack 
you  can  make  the  diagnosis  without  difficulty. 

OPERATION 

[Incision.]  Now  the  first  thing  you  note  is  what?  That  this 
colon  does  not  come  up:  it  is  fixed  to  the  under  surface  of  the 
liver  by  a  cicatricial  band.  Here  is  the  pyloric  zone  of  the 
stomach;  I  am  bringing  the  stomach  out  for  examination;  you 
see  the  lesser  curvature.  Eighty-four  per  cent,  of  all  gastric 
ulcers  occur  in  the  pyloric  zone  and  in  the  region  of  the  lesser 
curvature  (Mayo).  The  pyloric  zone  still  does  not  come  into 
the  field. 

Let  the  record  show  that  the  pyloric  sphincter  is  very  much 
hypertrophied — a  condition  that  signifies  some  source  of  irrita- 
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tion  which  stimulates  it  to  frequent  and  continued  contrac- 
tions. 

We  shall  elongate  this  abdominal  opening  downward  in  order 
to  obtain  a  better  view.  Now  there  the  pathologic  record  of  the 
gall-bladder  shows!  In  place  of  its  being  a  free  gall-bladder  it  is 
entirely  buried  in  adhesions — a  record  that  is  written  better  by 
pathology  than  by  the  history.  He  had  trouble  not  only  within 
the  gall-bladder,  but  also  outside  of  it.  He  has  a  wider  extent  of 
pathology  because  the  inflammatory  condition  extended  down 
below  the  area  of  the  Hver. 

The  regional  structures  are  imited  organically  to  the  liver,  a 
imion  evidently  the  sequence  of  an  infection  that  involved  first 
the  gall-bladder,  since  the  adhesions  all  lead  directly  up  to  the 
gall-bladder  itself .  I  do  not  wonder  that  he  had  trouble!  lam 
now  puUing  the  liver  up  over  the  costal  margin.  So  far  as  the 
health  of  the  patient  is  concerned  these  adhesions  are  worse  than 
Lane's  kinks.  The  solidity  of  that  mass  of  fibrous  tissue  indi- 
cates the  seriousness  of  the  adhesions.  Wherever  you  have  an 
adhesion  that  is  subjected  to  the  effects  of  traction,  it  thickens, 
just  as  in  the  case  we  cited  to  you  yesterday,  in  which  scars  ex- 
tended up  over  the  axilla.  Exactly  the  same  proposition  holds 
here. 

I  have  not  palpated  that  gall-bladder  for  stones  yet.  There 
are  evidences  here  of  chronic  cholecystitis  with  pericholecystitis. 
I  must  endeavor  to  free  the  gall-bladder.  I  am  approaching  the 
gall-bladder  from  behind,  letting  this  firm,  anterior  adhesion, 
which  if  disturbed  might  tear  the  gall-bladder,  remain.  There 
is  the  adhesion  that  has  been  subjected  to  traction :  it  is  so  strong 
that  I  can  Kft  the  patient  clear  off  the  table  with  it.  See  what 
happens  when  I  free  this  dense  adhesion !  The  Hver  comes  back 
to  its  normal  position.  The  same  adhesion  caused  the  angulation 
of  the  pylorus. 

The  thickening  of  a  scar  when  subjected  to  traction  corre- 
sponds to  other  manifestations  of  nature.  If  you  want  to  develop 
a  stunted  tibia,  how  do  you  do  it?  By  exercise.  If  you  insert  a 
bone-graft  to  support  a  portion  of  the  tibia,  the  graft  itself  will 
not  grow  in  circumference  imtil  the  patient  starts  walking  upon 
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the  leg,  then  the  tibia  hypertrophies  until  it  is  of  sujQBicient  size  to 
bear  the  entire  weight  of  the  patient. 

Let  the  record  show  that  the  gall-bladder  was  bound  in  a 
mass  of  firm  and  resistant  cicatricial  tissue;  that  there  had  been 
pericholecystitis  which  caused  organic  union  of  the  hepatic 
flexure  of  the  colon  to  the  gall-bladder,  and  united  both  the  colon 
and  the  gall-bladder  to  the  under  surface  of  the  liver,  and  that 
this  band  had  developed  to  such  extent  that  the  patient  could  be 
lifted  by  it. 

The  liver  remains  where  it  belongs.  What  will  prevent  that 
adhesion  from  recurring?  Nothing:  he  will  have  more  adhesions 
unless  I  excise  the  gall-bladder.  Why  should  I  excise  it?  The 
acute  inflammatory  infection  of  the  gall-bladder  has  subsided 
long  before  this,  but  in  subsiding  left  these  dense  adhesions  as  a 
legacy.  I  must  provide  some  means  that  will  prevent  that  dense 
adhesion  from  becoming  fixed  to  the  intestines  or  stomach  as  it 
was  before.  How  shall  I  prevent  this?  By  taking  the  omentum 
that  was  bound  in  the  pelvis,  turning  it  up,  and  interposing  it  be- 
tween the  duodenum,  stomach,  and  the  intestines  on  the  inner 
side  and  the  gall-bladder  and  liver  on  the  outer  side.  That 
brings  the  transverse  flexure  of  the  colon  out  of  the  pelvis  and 
protects  the  operative  field  from  the  reformation  of  adhesions. 

Let  us  investigate  the  condition  of  the  appendiceal  zone. 
There  is  the  terminal  coil  of  ileum.  Here  is  the  caput  coli. 
Let  me  see  what  is  left  of  the  appendix.  Here  is  the  appendix 
bound  down  and  firmly  adherent  in  the  pelvis,  showing  that  the  pa- 
tient has  had  some  trouble  in  the  appendiceal  zone  also.  I  must 
free  the  appendix  below  and  endeavor  to  bring  it  up  into  the  field. 
Now  I  free  the  tip  of  the  appendix  from  the  adhesion  that  binds 
it  down.  We  shall  bring  the  appendix  up  into  the  operative 
field  so  that  we  can  remove  it.  A  portion  of  the  organ  is  the  seat 
of  obHterative  appendicitis,  but  there  is  evidence  that  the  ap- 
pendix had  perforated  into  a  coil  of  intestine  during  one  of  the 
attacks.  This  is  a  bit  of  pathologic  testimony.  There  is  organic 
cicatricial  tissue  upon  the  wall  of  the  intestine.  You  see  the 
pathology  of  the  appendix,  now  freed  from  the  intestine.  The 
mucosa  has  disappeared  from  most  of  the  appendix,  but  some 
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mucosa  is  left  over  on  the  side.  I  am  inserting  a  puckering  stitch 
with  which  to  bury  the  stump  of  the  appendix.  This  suture 
ligates  the  appendiceal  artery.  I  press  back  the  contents  of  the 
unobliterated  portion  of  the  lumen  and  sever  the  appendix  with 
the  electric  cautery.  Now  we  ligate  the  base  and  bury  it  in  a 
pouch  of  the  cecal  wall.  The  purse-string  suture  should  suffice 
to  secure  the  stump,  but  in  addition  we  insert  a  straight  Lembert 
seromuscular  stitch  into  the  cecum  after  drawing  the  purse-string 
suture  taut.  We  pick  up  the  peritoneima  on  the  one  side  and 
then  on  the  opposite  side  of  the  base  of  the  appendix  and  make 
an  overlapping  of  the  wall  of  the  cecum  about  the  site  of  the 
purse-string  suture.  Now  we  have  three  obstructions  to  leak- 
age there,  namely,  the  ligature  on  the  stump  of  the  appendix, 
the  purse-string  suture,  and  the  Lembert  stitch. 

Now  we  return  the  cecum  and  prepare  to  cover  up  this  ex- 
posed area  in  the  gall-bladder  zone.  This  gall-bladder  forceps 
is  a  safe  forceps  and  merely  steadies  the  gall-bladder  without  in- 
juring it.  I  am  bringing  that  omentum  up  and  spreading  it  out 
over  the  under  surface  of  the  liver  and  around  the  gall-bladder, 
so  that  the  intestines  cannot  come  over  to  the  liver-area  and 
cannot  contract  adhesions  again. 

Let  the  record  show  that  while  there  was  no  ulcer  of  the 
stomach,  yet  there  was  a  very  pronounced  hypertrophy  of  the 
pylorus,  which  caused  us  to  search  for  some  source  of  irritation 
lower  down  in  the  alimentary  tract;  that  we  found  such  a  source 
of  irritation  in  the  appendix;  that  the  appendix  had  been  a  source 
of  recurrent  trouble,  and  was  the  site  of  obliterative  inflammation. 

I  shall  arrange  this  omentum  so  as  to  get  the  best  results  in 
preventing  postoperative  adhesions.  I  tack  it  above  and  again 
below,  so  that  hereafter  it  will  rest  in  its  new  position.  I  shall 
make  another  tacking  of  the  omentum  to  the  edge  of  the  liver. 
The  fimdus  of  the  gall-bladder  has  no  peritoneal  covering,  and, 
if  left  bare,  will  become  adherent  to  any  structure  with  which  it 
comes  in  contact.  I  am  therefore  covering  the  fundus  with  a 
portion  of  omentum  to  prevent  its  becoming  adherent  to  the 
intestines. 

In  closing  the  wound  we  wish  to  make  an  ectropion  of  the  cut 
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Fig.  231. — A  series  of  illustrations  showing  the  steps  of  cholecy^tostomy  as 
performed  by  Dr.  Murphy.  Dr.  Murphy's  technic  of  cholecystostomy:  i,  Shows 
the  method  of  inserting  the  circular  purse-string  sutures  into  the  gall-bladder. 
2,  Shows  the  circular  sutures  in  situ.  3,  The  aspirating  needle  is  inserted  to  with- 
draw the  pus  and  bile  before  opening  the  gall-bladder.  4,  The  gall-bladder  is 
divided  and  the  Mayo-Robson  spoon  is  inserted,  and  elevates  a  calculus.  5,  The 
upper  stitch  is  tied,  acting  as  a  hemostatic  suture,  and  is  fixed  with  the  same  strand 
of  catgut  to  the  tube.  6,  Shows  the  first  row  of  sutures  invaginated,  and  the  gall- 
bladder again  fixed  to  the  tube  by  the  same  stitch,  including  only  the  serosa  and 
muscularis.    This  insures  a  permanent  entropion  of  the  first  row  of  stitches. 
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edges  of  the  peritoneum.  If  we  do  not  turn  the  peritoneal  edges 
outward,  we  shall  have  some  of  the  viscera  contracting  adhesions 
to  the  anterior  abdominal  wall,  and  in  this  situation  the  adhesions 
are  the  most  serious  of  all.  Adhesions  are  apt  to  be  charged  with 
a  great  many  more  crimes  than  they  actually  commit.  This 
patient  had  ample  pathologic  basis  for  his  symptoms. 

RECAPITULATION 

Let  the  record  show  that  there  was  no  gastric  ulcer;  that  the 
gall-bladder  was  entirely  embedded  in  adhesions  and  hidden 
from  view;  that  these  adhesions  formed  a  strong  band  which 
involved  the  colon,  keeping  it  on  great  tension  and  binding  it  in 
behind  the  liver;  that  there  were  no  stones  in  the  gall-bladder; 
that  the  appendix  was  exposed  and  exhibited  obHterative  in- 
flanunation;  and  that  the  appendix  was  bound  down  in  the  pelvis 
and  showed  evidence  that  there  had  been  at  one  time  a  perfora- 
tion of  the  appendix  into  the  intestine. 

I  do  not  know  when  the  attack  of  perforative  appendicitis 
occurred,  because  there  is  no  clue  to  it  in  the  history:  whether  it 
was  very  early  in  life  is  conjectural. 

Let  the  record  show  further  that  in  closing  the  abdomen  the 
operator  made  a  careful  inspection  of  the  field  to  see  that  there 
were  no  sponges  left,  and  that  Sister  Ludwina  reported  the 
sponges  and  instrimients  counted  and  correct. 

Let  the  record  show  also  that  the  adhesions  on  the  hepatic 
flexure,  which  bound  it  firmly  to  the  under  surface  of  the  liver, 
had  developed  into  a  firm  cord  that  was  so  strong  that  the  patient 
could  be  Hfted  by  it;  that  when  this  dense  cord  was  cut  the  ten- 
sion upon  this  portion  of  the  intestine  was  relieved;  that  after 
releasing  the  gall-bladder  and  exposing  and  freeing  the  adhesions, 
in  order  to  prevent  their  recurrence  a  portion  of  the  omentum 
was  sewed  over  the  gall-bladder  and  over  the  pyloric  end  of  the 
stomach,  fastening  the  omentum  down  into  the  hepaticoduo- 
denal  fossa  so  as  completely  to  exclude  the  gall-bladder  zone 
from  the  intestinal  and  gastric  zones:  in  addition  to  preventing 
recurrence  of  these  binding  adhesions  the  omentum  thus  em- 
ployed will  aid  in  holding  the  transverse  colon  up;  and  finally, 
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that  the  appendix  was  enucleated,  its  adhesion  to  the  pelvis 
separated,  and  the  organ  removed  in  the  usual  way. 

Visiting  Doctor:  Did  the  inflammatory  trouble  around  the 
gall-bladder  originate  from  the  appendix? 

Dr.  Murphy:  No.  I  think  that  these  upper  adhesions 
imdoubtedly  originated  from  the  gall-bladder  itself  when  he  had 
those  gall-bladder  attacks  and  the  attacks  of  pericholecystitis, 
and  that  the  lower  adhesions  originated  from  the  appendix.   . 

[Other  cases  of  pericholecystitis  have  appeared  in  the  Clin- 
ics as  follows:  April,  1913,  pp.  243-247  and  249-257;  April, 
1914,  pp.  237-245;  and  pericholecystitis  has  been  referred  to  as 
a  cause  of  adynamic  ileus  in  the  Clinics  for  August,  19 14,  p. 
629.] 


TUBERCULOSIS  OF  FALLOPIAN  TUBES— RE- 
SECTION; RETROVERSION  OF  UTERUS- 
CORRECTION;  SUPPURATING  DERMOID 
CYST 

Summary:  Clinical  history  of  patient;  examination;  tuberculin  test;  comments 
and  operation — adhesions  encoimtered;  fimbria  of  oviducts  sealed;  retro- 
version of  uterus;  oviducts  excised,  stumps  buried;  correction  of  retroversion; 
destiny  of  the  adhesions;  raw  peritoneal  surfaces  covered;  recapitulation. 


HISTORY 

The  patient,  a  female,  aged  twenty-seven  years,  came  to  the 
office  on  November  2,  19 14.  The  family  history  revealed  that 
one  aunt  died  of  pulmonary  tuberculosis  fifteen  years  previously, 
but  that  she  did  not  live  in  the  same  house  with  the  patient. 
At  the  age  of  thirteen  years  the  patient  had  typhoid  fever  and 
was  in  bed  six  weeks.  For  four  years  after  this  disease  she  was 
very  nervous.  Two  years  ago  she  was  operated  upon  for  appen- 
dicitis. The  menstrual  flow  began  at  fifteen  years  of  age,  was 
regular,  and  occurred  every  twenty-eight  days,  each  mensis 
lasting  four  or  five  days  and  requiring  two  or  three  napkins  a  day; 
no  cramps  accompanied  the  periods.  The  latest  mensis  occurred 
on  October  15,  19 14. 

The  present  malady  began  two  years  ago,  in  November,  19 12, 
with  an  attack  of  dull  pain  in  the  lumbar  region  of  the  spine. 
For  the  next  twelve  hours  she  was  nauseated  and  vomited  four 
or  five  times.  There  was  tenderness  on  pressure  in  the  right 
iliac  fossa;  bending  of  the  back  made  the  pain  worse.  There 
was  a  fever  of  101°  F.  to  103°  F.  Urinary  bladder  symptoms 
were  absent.  She  remained  in  bed  two  days.  One  month  later, 
in  December,  191 2,  a  second,  similar  attack  occurred.  The  third 
attack  took  place  more  than  a  year  after  the  second — ^in  February, 
1914.     After  the  third  attack  she  was  operated  upon  for  appen- 
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dicitis  over  eight  months  ago — on  February  25,  1914.  The  pain 
in  the  lumbar  region  of  the  spine  continued. 

Shortly  after  the  third  operation,  on  March  15,  1913,  she  had 
a  chill,  and  fever  of  102°  to  103°  F.,  and  was  dehrious  two  days. 
The  pain  in  the  back  became  worse  and  radiated  down  along  the 
right  lower  extremity,  leading  her  to  think  that  the  hip- joint 
was  involved.  She  was  in  bed  for  over  two  months — until  June 
I,  1913.  She  began  to  walk  for  the  first  time  on  June  12,  1913, 
and  she  walked  with  a  Ump.  Bending  of  the  back  made  the  pain 
still  worse.  Since  getting  up  and  about  she  has  continued  to 
have  pain  in  the  lumbar  portion  of  the  spine  and  in  the  right  hip. 

Eight  months  ago — on  March  15,  19 14 — the  pain  in  the  hip 
and  back  became  worse.  She  had  a  chill  and  fever,  but  does  not 
know  how  much  fever;  nevertheless,  she  continued  to  work. 
Since  the  attack  of  tonsillitis  she  has  had  a  dull  pain  in  the  right 
hip  and  has  walked  with  a  limp. 

Examination  by  Dr.  Murphy  on  November  2,  19 14,  showed 
an  area  of  infiltration  around  the  right  hip.  A  tuberculin  test 
and  a  leukocyte  count  were  ordered.  The  spine  is  to  be  re- 
examined in  the  near  future. 

A  tuberculin  test,  5  minims  of  dilution  No.  2,  was  given  at 
7  p.  M.  on  November  2,  19 14.  The  temperature  at  6  p.  M.  on  the 
second  was  98.6°  F.;  at  9  p.  m.,  99.5°.  On  the  third,  at  9  a.  m., 
99.5°;  12  M.,  98.6°;  3  p.  M.,  99.5°;  6  p.  M.,  100.5°;  9  p.  M.,  101.5°. 
On  the  fourth  it  was  99°  at  9  a.  m.  and  99.5°  at  12  m. 

The  patient  was  reexamined  by  Dr.  Murphy  on  November 
4,  19 14,  two  days  after  the  first  examination.  She  had  been  sick 
for  twenty-four  hours  after  the  tuberculin  test,  and  had  a  fever 
of  102°  F.,  a  chill,  and  general  sensations  of  distress,  somewhat 
resembling  the  reaction  of  tuberculosis  to  the  test.  Reexamina- 
tion of  the  hip  shows  abscesses  about  the  trochanter,  the  origin 
of  which  is  either  trochanteric  infection  or  infection  invading  the 
psoas  muscle.  She  also  has  pelvic  infection  and  retroversion 
of  the  uterus. 

Vaginal  examination  made  by  Dr.  Murphy  on  November  11, 
1914,  at  the  hospital  shows  great  degree  of  sensitiveness  in  both 
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fomices,  but  no  indication  of  a  mass.     There  is  also  retroversion 
of  the  uterus. 

OPERATION 

Dr.  Murphy  (November  18, 19 14) :  [Incision.]  You  will  note 
that  in  making  the  division  of  the  abdominal  wall  I  first  incise 
the  sheath  of  the  rectus  muscle  one-half  to  three-fourths  of  an  inch 
to  the  left  of  the  midline,  and  then  displace  the  rectus  muscle. 
I  am  also  exposing  the  peritoneum  one-half  to  three-fourths  of 
an  inch  to  the  left  of  the  midline  before  dividing  it.  We  do  not 
know  what  we  are  going  to  find  when  we  get  inside.  We  know 
that  there  are  adhesions.  The  history  revealed  an  operation  for 
appendicitis,  which  explains  that  history  of  trouble  in  the  pelvis. 
Upon  entering  the  peritoneal  cavity  I  find,  remote  from  the  pre- 
vious position  of  the  appendix,  organic  adhesions  to  the  anterior 
abdominal  wall.  The  intestines  are  all  matted  together  and 
greatly  displaced.  We  now  have  the  intestines  freed  for  the  first 
time  as  I  lift  them  up  from  the  mass  of  adhesions.  Are  these 
adhesions  the  sequence  of  a  peritonitis  resulting  from  the  previous 
operation,  or  are  they  the  sequence  of  a  peritonitis  from  an  old 
infection,  which  sequence  is  common  in  the  type  of  disease  that 
corresponds  to  her  clinical  history? 

You  will  note  as  I  work  my  way  into  the  pelvis  that  I  am  try- 
ing to  separate  the  fixed  intestine  from  the  anterior  abdominal 
wall  and  to  keep  away  from  the  bladder.  Now  let  us  see  how 
extensive  these  adhesions  over  on  the  right  side  are.  You  see 
the  cecum  is  surrounded  by  adhesions  which  look  like  postopera- 
tive adhesions  following  appendicectomy,  but  of  that  we  are 
not  sure.  The  small  intestine  is  matted  together  as  though 
the  result  of  tuberculosis,  or  even  of  an  extensive  non-tubercu- 
lous peritonitis.  See  those  cobweb  adhesions  that  are  so  com- 
mon in  peritoneal  tuberculous  processes!  Let  us  see  what  they 
show.  What  I  would  like  to  do  is  expose  the  Fallopian  tube. 
She  had  this  operation  for  appendicitis  nine  months  ago — in 
February,  1914.  We  shall  enlarge  the  opening  through  the 
abdominal  wall. 

Here  is  the  sigmoid  loop  running  across  the  brim  of  the  pelvis. 
I  am  going  to  see  if  I  can  make  a  flank  movement  upon  the  sig- 
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moid  and  get  down  into  the  pelvis:  I  am  trying  to  get  into  this 
line  of  trenches  and  come  around;  now  I  have  succeeded  fairly- 
well  in  getting  into  the  pelvis.  Remember  that  we  are  separating 
these  adhesions  not  for  the  mere  purpose  of  separating  them — 
that  were  a  futile  procedure.  I  am  separating  them  for  the 
purpose  of  getting  into  the  pelvis.  There  is  the  urinary  bladder 
below  the  intestine.  We  want  to  find  the  cause  of  the  adhesions 
and,  if  possible,  eliminate  it. 

Now  we  put  in  the  Mayo-Simpson  retractor.  From  the  way 
these  viscera  are  involved  it  looks  as  though  the  upper  adhesions 
at  least  were  due  to  the  chronic  peritonitis  that  developed  after 
the  operation  for  appendicitis — a  condition  that  is  lamentable 
but  imavoidable.  In  some  of  these  patients  a  chronic  type  of 
peritonitis  sets  in  that  resembles  very  much  the  keloid  condition 
following  excision  of  diseased  lymph-nodes  of  the  neck,  and 
occasionally  following  vaccination. 

Now,  as  we  displace  all  the  viscera  out  of  the  pelvis  the  real 
condition  looms  up  as  an  encapsulated  tuberculosis,  with  the 
uterus  pressed  down  into  Douglas's  pouch.  Let  me  show  you 
this  tuberculous  abscess.  These  adhesions  are  the  right  type  of 
adhesions  for  the  disease  present.  It  looks  to  me  as  though  she 
had  also  a  pus-tube  in  association  with  the  tuberculous  abscess, 
but  the  latter  is  the  condition  that  is  in  consonance  with  the 
clinical  history — tuberculosis.  I  shall  deliver  the  tubes  and  see 
whether  the  tubes  are  tuberculous.  There  is  the  tube  on  the  one 
side,  and  here  is  the  tube  on  the  other  side. 

Let  the  record  show  that  the  fimbriated  ends  of  both  tubes  are 
completely  sealed,  showing  that  if  the  original  infection  was 
Neisserian  or  tuberculous,  it  had  closed  subsequently  both  fim- 
briated ends. 

I  am  determining  the  orientation  of  the  tuberculous  abscess 
to  the  tubes.  The  whole  picture  is  one  of  tuberculosis.  The 
fimbriated  ends  of  both  tubes  are  apparently  destroyed.  There 
is  the  ovary  on  the  left  side,  and  here  the  abscess,  which  extends 
over  to  the  fimbriated  end  of  the  tube  on  the  opposite  side.  This 
is  a  pretty  picture  because  it  shows  both  fimbriated  ends  becom- 
ing closed  from  the  proximity  of  one  centrally  situated  abscess. 
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On  the  left  side  the  abscess  is  attached  to  the  ovary.  There  is 
the  fimbriated  end  of  the  right  tube  also  involved  in  an  abscess. 
That  is  the  round  ligament,  which  is  independent  of  the  tube — 
I  shall  keep  it  for  the  treatment  of  the  retroverted  uterus.  I 
must  separate  the  uterus  entirely,  from  the  tube. 

Intern:  I  have  the  report  on  the  tuberculin  test.  The  pa- 
tient had  a  chill,  and  a  fever  of  102°  F. 

Dr.  Murphy:  She  gave  a  positive  response — a  fever  of  102° 
F.  with  a  chill.  That  settles  the  question  of  tuberculosis,  and 
corresponds  exactly  with  my  findings.  Everything  is  perfectly 
clear;  the  clinical  history  is  right,  and  corresponds  with  the 
physical  findings. 

This  tube  is  of  no  use  as  a  tube  any  longer  because  its  fimction 
is  irreparably  destroyed.  I  am  freeing  the  tuberculous  abscess 
from  the  ovary  and  the  tube  on  the  left  side,  but  not  on  the  right. 
Both  the  abscess  and  the  tube  seem  to  have  coalesced.  I  am 
now  spreading  out  the  remnant  of  the  tube  so  as  to  get  rid  of  this 
focus  of  inflammation. 

As  the  history  shows,  I  did  not  feel  these  pelvic  masses  when 
I  made  the  examination:  I  could  feel  only  the  retroversion,  but 
the  history  of  recurrent  chills  and  fever  told  the  story  of  other 
troubles.  I  am  freeing  the  round  ligament  from  the  mesosalpinx. 
After  removal  of  the  tube  I  am  cauterizing  the  stiunp  with  95 
per  cent,  phenol,  and  then  I  bury  it  beneath  the  broad  ligament. 
From  our  interpretation  of  the  lesion  this  is  not  a  case  of  venereal 
infection — it  is  one  of  tubercidous  infection.  I  wish  to  conserve 
both  ovaries:  this  woman  is  comparatively  yoimg  and  we  can 
save  both  ovaries  without  increasing  the  hazard  to  the  patient, 
because  the  ovary  is  not  the  cause  of  this  condition.  I  shall  not 
cover  that  raw  surface  until  after  removing  the  other  tube. 

Now  I  want  to  show  you  the  right  tube.  See  it!  There  is 
the  right  ovary.  There  is  the  most  recent  Graafian  follicle  to 
rupture.  [The  patient  finished  menstruating  just  before  the 
operation.]  I  shall  free  this  attachment  of  the  ovary  to  the  tube. 
The  right  tube  is  irreparably  damaged.  I  shall  ligate  the  tube, 
divide  it  with  the  cautery,  and  bury  the  stump  behind  the  peri- 
toneum on  this  side  also,  and  after  that  shall  shorten  the  round 
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ligament  and  cover  the  whole  raw  surface.  In  abnost  the  same 
way  as  an  appendiceal  stump,  that  tubal  stump  will  be  turned 
in  behind  the  peritoneum,  so  that  it  will  not  be  free  to  discharge 
any  more  pus  or  tuberculous  material  into  the  peritoneal  cav- 
ity. All  raw  surfaces  are  covered  in.  The  tubal  element  is 
out  of  commission. 

Now  I  wish  to  correct  the  retroversion  of  the  uterus.  You 
see  there  the  round  ligament,  and  here  is  the  vulsella  holding  the 
uterus  up.  I  am  going  back  of  the  intertubal  line.  We  do  not 
have  to  reckon  with  the  tubes  here  any  longer.  I  am  going  to 
take  up  the  margin  of  that  ovary,  the  margin  of  that  lacerated 
surface,  and  the  roimd  ligament,  and  throw  the  whole  tissue  over 
upon  the  posterior  surface  of  the  uterus  to  sling  the  uterus  for- 
ward. See  where  the  round  ligament  comes  now!  In  place  of 
coming  over  to  the  anterior  surface  of  the  uterus  it  is  attached 
permanently  to  the  posterior  surface  of  the  cornu  of  the  uterus. 
We  know,  much  to  our  sorrow,  how  well  the  uterus  stays  in  its 
new  position.  A  fortnight  ago  we  had  to  excise  a  fibroid  in  a 
woman  upon  whom  this  operation  had  been  performed  twelve 
years  previously,  and  it  was  the  hardest  removal  of  a  fibroid  that 
I  have  ever  had.  After  operation  the  patient  got  along  without 
an  impleasant  symptom.  Now  we  bring  up  the  other  roimd 
Hgament  and  fasten  it  also  behind  the  cornu  on  its  own  side  of 
the  uterus. 

What  will  become  of  all  these  adhesions?  The  great  bulk  of 
them  will  disappear  entirely.  Why?  Because  they  are  of  tu- 
berculous origin — take  out  the  focus  of  infection  in  tuberculosis 
and  the  rule  is  that  the  adhesions  disappear.  You  would  be  sur- 
prised if  I  reoperated  after  six  or  eight  months  without  finding 
any  traces  of  adhesions,  and  that  they  had  all  disappeared  with 
the  exception  of  a  few  organic  ones.  I  am  going  to  sew  the  peri- 
toneum across  the  tissues  we  have  just  been  suturing,  to  avoid 
additional  adhesions  to  the  scar.  There  is  the  urinary  bladder 
in  the  field,  normal  and  contracted. 

That  was  a  gratifying  case,  because  it  cleared  up  so  nicely  at 
operation.  You  saw  the  adhesions  on  that  posterior  peritoneum: 
they  extended  all  the  way  over  to  the  sigmoid  from  the  position 
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where  the  appendix  had  been  removed.  I  shall  turn  in  this  sig- 
moid upon  the  raw  surface  of  peritonexma  in  order  to  prevent 
adhesions  to  the  anterior  abdominal  wall. 

RECAPITULATION 

Let  the  record  show  that  upon  opening  the  abdomen  we  foimd 
firm  adhesions  to  the  anterior  abdominal  wall;  that  upon  freeing 
these  adhesions  we  encountered  typical  cobweb  fixations  over  a 
great  extent  of  the  small  intestines;  that  we  succeeded  slowly  in 
freeing  the  intestine  and  entering  the  free  peritoneal  cavity, 
coming  to  a  position  where  the  adhesions  were  not  so  extensive; 
that  then  we  came  down  upon  an  encapsulated  tuberculoma, 
whose  capsule  was  formed  by  a  imion  of  the  fimbriated  ends  of 
both  tubes;  that  both  tubes  were  tuberculous;  that  this  abscess 
was  encapsulated  and  free  from  anything  but  fight  adhesions; 
that  the  peritoneum  and  intestine  were  then  freed  so  as  to  expose 
the  pelvis;  that  the  uterus  was  elevated  from  its  retroverted 
position,  exposing  the  tubes,  which  were  enlarged  only  at  one 
area  back  of  the  fimbriated  end;  that  both  tubes  were  then  re- 
moved, the  stmnps  figated,  cauterized  with  95  per  cent,  phenol, 
and  then  buried  beneath  the  peritoneum  of  the  broad  figaments; 
and  that  finally  the  round  figaments  were  sutured  to  the  fundus 
of  the  uterus  posteriorly,  in  accordance  with  our  usual  operation 
for  the  correction  of  retroversion. 

You  can  see  now  that  aU  the  bleeding  area  was  made  extra- 
peritoneal. The  raw  surface  is  covered  over  by  peritoneimi  and 
cannot  contract  adhesions.  I  have  never  seen  a  case  of  that 
kind  before:  the  clinical  history  is  so  superlatively  in  conso- 
nance with  the  pathologic  findings. 

Let  the  record  show  that  the  tubercufin  test  made  in  the 
office  showed  a  reaction — fever  of  102°  F. ;  that  the  patient  had 
a  chiU,  headache,  malaise,  and  was  imcomfortably  sick — the 
reaction  showing  a  superlative  degree  of  tuberculosis  and  show- 
ing it  in  the  active  stage;  and  finally  that  all  these  findings  cor- 
responded with  the  clinical  course  of  the  disease. 

Let  the  record  show  that  Sister  Victorine  reported  the  sponges 
counted  and  correct,  and  that  the  operator  inspected  the  field 
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on  closure  to  see  that  no  sponges  or  instruments  were  permitted 
to  remain  in  the  peritoneal  cavity. 

Let  the  record  show  also  that  after  fixing  the  uterus  the  sig- 
moid was  turned  over  upon  the  fundus  of  the  uterus  to  cover  the 
abraded  pelvic  area  and  to  prevent  the  formation  of  organic 
adhesions  on  the  fundus  of  the  uterus;  that  we  predict  that  the 
cobweb  adhesions  which  existed  throughout  the  lower  abdomen 
will  disappear  within  a  short  time;  and  that  we  did  not  expose 
the  cecal  area  from  which  the  appendix  had  been  removed. 

You  can  see  from  the  story  that  an  inspection  of  the  pelvis 
had  not  been  made  at  the  time  the  appendix  was  removed,  or  the 
situation  could  have  been  cleared  up  right  then  and  there.  The 
severity  of  the  symptoms  forced  us  to  go  in  again  such  a  short 
time  (eight  months)  after  the  original  operation. 

Pathology. — Both  the  tubes  were  tuberculous.  The  central 
abscess  was  due  to  a  suppurating  dermoid  cyst.  There  was  a 
mixed  infection  in  each  of  the  tubes,  which  accounted  for  the 
closure  of  the  fimbriated  ends  and  probably  accounted  also  for 
the  infection  of  the  dermoid  cyst.  The  abdomen  was  closed 
without  drain.    Complete  primary  imion  resulted. 


SARCOMA  OF  OVARY— ABLATION 

Summary:  Clinical  history  of  patient;  comments — fibroma  vs.  fibrosis;  fatality 
of  cancer  of  cervix;  operation — ablation  of  malignant  tumor  of  ovary;  cita- 
tion of  illustrative  cases — essential  hemorrhage  or  local  hemophilia;  recapitxila- 
tion;  postoperative  comments — sarcoma  of  kidney,  ovary,  or  testis  liable  to 
be  bilateral — carcinoma  not  liable;  site  of  early  metastases  from  sarcomatous 
testis;  sarcoma  of  left  testis  metastasizes  through  lymphatics. 


HISTORY 

The  patient,  a  female  aged  fifty-eight  years,  was  admitted 
to  hospital  June  14,  19 14.  The  family  history  reveals  that  one 
brother  died  of  tuberculosis  forty  years  ago.  The  past  history 
shows  that  the  patient  had  malaria  thirty  years  ago.  Menstrua- 
tion began  at  fourteen  years  of  age,  was  of  the  twenty-eight-day 
type,  regular,  and  was  painful  during  adolescence  only.  She  has 
been  married  twenty-nine  years  and  has  two  children.  Thirteen 
years  ago  she  had  one  miscarriage  at  the  third  month  of  preg- 
nancy.    She  has  never  passed  clots  at  menstruation. 

The  patient  states  that  following  the  miscarriage  of  thirteen 
years  previously  she  noticed  a  decrease  in  menstruation  after  the 
age  of  forty-five,  the  flow  gradually  diminishing  in  amount,  neces- 
sitating but  one  napkin  a  day,  and  also  that  it  was  shorter  in  dura- 
tion. After  these  effects  of  the  miscarriage  had  adjusted  them- 
selves she  menstruated  regularly  again  up  imtil  fifty  years  of 
age,  when  she  began  to  miss  one  or  two  months  at  a  time.  At 
the  age  of  fifty  years  she  menstruated  every  three  weeks,  each 
mensis  being  of  the  usual  amount  and  requiring  two  napkins  a 
day  for  four  or  five  days.  There  was  no  pain,  no  discharge,  no 
odor,  and  there  were  no  blood-clots.  At  the  age  of  fifty-three 
years  the  menopause  was  terminated  and  she  noticed  no  further 
flow  until  two  months  previous  to  admission, — on  April  9, 1914; — 
when  there  was  a  faint  trace  of  blood  for  two  or  three  days — 
barely  enough  to  soil  a  towel  when  bathing.    Two  weeks  later 
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she  noticed  the  same  faint  trace  again  for  two  or  three  days. 
She  did  not  use  a  napkin  this  time.  Six  weeks  before  admission, 
on  May  5th,  there  was  the  same  stain  on  a  towel  for  the  second 
time.  Nine  days  ago,  on  June  5th,  there  was  another  show  (the 
third),  which  lasted  two  or  three  days.  On  the  night  before 
admission,  on  June  13th,  she  flowed  a  little  more.  She  says  there 
was  a  stain  on  her  night-dress,  and  that  is  all  she  has  noticed. 
There  has  been  no  pain,  no  loss  of  weight,  nor  odor  to  the  dis- 
charge at  any  time. 

COMMENTS 

Dr.  Murphy  (June  15,  19 14):  Now  this  cervix  does  not  look 
as  though  it  had  anything  the  matter  with  it,  still  the  flowing  has 
been  just  enough  to  make  us  suspicious  that  she  has  trouble  with 
the  epithelial  cells  that  line  the  uterus  higher  up.  If  she  had 
malignant  disease,  that  cervix  on  curettage  would  come  out  with 
spoonsful  of  necrotic  tissue:  on  the  contrary,  the  cervix  is  firm, 
hard,  and  resistant,  and  in  no  way  diseased.  She  has  a  retro- 
verted  uterus,  with  either  a  fibroma  or  fibrosis,  the  chances  of 
both  being  the  same  as  far  as  the  flowing  is  concerned,  but  in 
this  case  I  should  say  it  is  a  fibroma  instead  of  fibrosis.  Remem- 
ber that  patients  have  the  same  type  of  bleeding  with  fibrosis 
that  they  have  with  a  fibroma. 

Let  me  show  you  these  statistics,  because  they  seem  just  a 
little  too  good  to  be  true  (p.  917).  If  she  had  a  carcinoma  that 
has  passed  beyond  the  stage  of  a  smaU  heaping-up  of  the  external 
epithelial  cells  within  the  cervix,  that  is,  an  epithelioma,  I  would 
estimate  her  chances  of  complete  recovery  as  20  per  cent,  with 
this  mass  involving  the  os  internum,  which  is  the  rich  lymphatic 
zone  of  the  cervix,  not  only  of  the  uterus,  but  of  other  organs, 
as  the  gall-bladder  and  the  stomach  (pylorus).  When  car- 
cinoma begins  in  that  rich  lymphatic  zone,  early  and  wicked 
metastases  take  place.  When  carcinoma  involves  the  fundus 
of  the  uterus,  which,  according  to  the  statistics,  happened 
only  18  times  in  677  cases,  showing  how  rare  it  is,  there  is  always 
late  metastasis.  Why?  Because  the  fundus  uteri  has  such  a 
feeble  lymphatic  circulation.  The  lymphatic  supply  of  the 
fundus  of  the  uterus  is  just  as  feeble  as  it  is  in  the  fundus  of  the 
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gall-bladder.  When  infection  lodges  in  the  fundus  of  the  gall- 
bladder, there  is  very  rarely  elevation  of  temperature,  but  when 
the  infection  occurs  in  the  cervix  of  the  gall-bladder,  there  arise 
chills  and  fever  of  severe  intensity.  I  have  cited  a  case  thousands 
of  times  as  illustrative  of  the  great  severity  of  symptoms  that  can 
be  present  with  such  a  small  quantity  of  pus  and  such  a  small 
gall-bladder. 

When  the  cancer  is  of  the  squamous  type  on  the  outer  side, 
the  prognosis  is  better;  when  of  the  columnar  type,  on  the  inner 
side,  near  the  jimction  of  the  cervix  with  the  body  of  the  uterus, 
an  imfavorable  prognosis  always  exists.  You  see  the  statistics 
with  the  new  Wertheim  operation.  In  looking  over  the  recent 
statistics  of  a  surgeon  who  reported  separately  a  series  of  general 
abdominal  operations  for  various  conditions  and  another  series 
of  vaginal  hysterectomy  for  carcinoma  of  the  uterus,  I  foimd  a 
mortality  of  2.5  per  cent,  in  the  vaginal  series  and  of  25  per  cent, 
in  the  abdominal  series  of  Wertheim.  An  operation  that  even- 
tuates in  a  25  per  cent,  mortality — one  patient  in  four  dying — is 
a  colossal  undertaking,  no  matter  whether  it  be  performed  for 
cancer  or  any  other  condition.  I  think  the  best  result  that  you 
may  expect  in  cases  of  cancer  of  the  cervix  uteri  is  permanent 
cure  for  one  patient  in  every  five.  That  is  a  pretty  bad  proposi- 
tion. 

Uterine  Carcinoma 
Schauta's  operation:   Vaginal,  extensive  removal: 

258  cases — mortality  not  given. 
Bumm's  clinic:   Sigwart  reports: 

218  cases — mortahty  25.6  per  cent. 
Kinoshita  reports : 

408  operable  cases — 

62  palKative  (11.2  per  cent.). 
207  radical  abdominal  (31.3  per  cent.). 
39  radical  vaginal  (25  per  cent.). 
Schottlander  and  Kermanner  analyzed: 

677  cervical  carcinoma  and  18  uterine  from  the  late 
von  Rostock. 
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324  cases  were  operable — 256  by  abdominal  route  (18 
per  cent.),  66  by  vaginal  route. 

The  bladder  was  injured  38  times. 

The  ureter  was  injured  16  times. 

The  rectum  was  injured  5  times. 

Secondary  necrosis  giving  vesical  fistula  16  times. 

Secondary  necrosis  giving  xureteral  fistula  18  times. 

Absolute  recoveries  in  196  cases  traced  were  36.2 
per  cent. 

Most  recurrences  were  in  the  vaginal  scar;  only  4  recurred 
in  the  lymph-nodes,  notwithstanding  that  in  23  out  of  48  cases  in 
which  the  nodes  were  examined  cancer  was  present  in  the  lymph- 
nodes,  which  would  lead  one  to  believe  that  many  nodes  which 
are  carcinomatous  heal  after  removal  of  the  primary  tumor. 


OPERATION 

[Incision.]  Now  I  am  Hfting  the  uterus  out  of  Douglas's 
pouch  and  swing  it  up  into  the  field.  Here  is  a  tmnor  resting 
behind  the  uterus:  it  is  either  a  carcinoma  or  a  sarcoma  of  the 
ovary.  I  shall  wipe  out  all  that  raw  area  to  keep  from  getting 
an  implantation  of  malignant  cells  in  the  bed  of  the  tmnor.  We 
now  have  the  whole  timior  out.  [Crushes  mesovarium  with 
angiotribe.]  I  shall  tie  that  ligature  into  the  crease  made  by  the 
angiotribe,  so  as  to  obtain  direct  compression  of  the  vessels.  I 
shall  do  the  same  crushing  and  ligating  on  the  opposite  side.  We 
insert  a  second  Ugature  behind  the  first.  Now  we  shall  section 
the  tmnor  of  the  ovary  to  determine  the  cause  of  the  bleeding. 
We  had  a  yoimg  woman  about  twenty-six  years  of  age  on  the 
North  Side  of  Chicago  who  had  an  essential  uterine  hemorrhage. 
The  masses  were  not  larger  than  hen's  eggs. 

Here  is  the  enlarged  uterus,  larger  than  it  should  be  in  a 
woman  of  her  age — ^past  the  menopause:  we  shall  not  have  to 
remove  it  because  of  the  presence  of  the  malignant  tumor  in  the 
ovary.  Thus  we  avoid  hysterectomy — a  very  great  saving  in  a 
woman  of  her  age  with  an  enfeebled  cardiovascular  condition. 

The  radial  arteries  are  unequal  on  the  two  sides.  The  right 
radial  artery  is  very  small,  while  the  left  is  of  about  the  usual  size. 
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I  recall  a  very  trying  operation  that  I  perfonned  in  which  this 
inequality  in  the  size  of  the  radial  arteries  was  present.  I  was 
operating  upon  a  late  Secretary  of  the  Navy.  The  internists  in 
consultation  with  me  were  Dr.  William  Osier  and  Dr.  Jennings 
of  Detroit.  Dr.  Osier  had  his  finger  upon  the  radial  artery  on  the 
side  where  it  was  small,  and  Dr.  Jennings  on  the  opposite  side. 
I  was  operating  upon  the  patient  imder  very  unfavorable  dr- 
cxmistances.  Dr.  Osier  kept  repeating  every  few  minutes: 
"Hurry  up,  hurry  up;  he  is  getting  lowT'  Dr.  Jennings,  whose 
finger  was  upon  the  larger  artery,  replied:  "No,  Dr.  Osier,  that 
pulse  is  not  low."  You  can  imagine  the  position  I  was  in,  try- 
ing to  get  out  a  little  infected  gall-bladder  with  no  stones  in  it, 
but  embedded  in  a  mass  of  adhesions.  After  the  operation  I 
went  back  into  the  patient's  room  and  felt  the  pulse  on  the  side 
that  Dr.  Osier  had  been  in  charge  of,  and  foimd  it  very  feeble. 
Fortimately,  I  changed  sides  and  felt  the  pulse  that  Dr.  Jennings 
had  been  feeling,  and  it  was  perfectly  good.  The  patient  made 
an  imeventful  recovery. 

We  have  ablated  that  tumor  completely:  you  see,  here  is  the 
stump.  I  wish  to  cover  in  that  stimip  so  that  nothing  will 
become  adherent  to  it. 

What  is  the  prognosis  now?  Good,  notwithstanding  that  in 
my  estimation  the  timior  is  malignant.  I  think  it  is  a  sarcoma 
rather  than  a  carcinoma,  although  I  am  not  certain.  I  operated 
upon  a  woman  for  sarcoma  of  the  ovary  who  lived  six  years  after 
operation  without  any  evil  results  of  the  neoplasm  appearing 
again. 

Let  the  record  show  that  the  other  ovary  is  atrophied  to  a 
small,  fibrous  mass. 

I  started  to  tell  you  about  that  case  of  uterine  hemorrhage. 
The  patient  was  a  young  woman  who  had  borne  five  or  six  children 
within  a  period  of  six  or  seven  years.  She  suddenly  developed 
pain  in  the  abdomen.  It  was  time  for  her  regular  menstrual 
period  and  she  began  to  bleed  very  profusely — so  profusely  that 
the  physician  had  to  pack  the  uterus.  Her  baby  was  six  months 
old.  She  did  not  believe  that  she  was  pregnant  again,  and  neither 
did  we.    Two  weeks  after  the  hemorrhage  began  we  examined 
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her  carefully  and  found  her  very  anemic.  A  transfusion  from 
her  brother  as  donor  restored  the  hemoglobin  content.  However, 
she  began  to  lose  blood  again,  but  very  little,  comparatively, 
and  continuance  of  the  hemorrhage  with  hemolysis  caused  her 
death  five  weeks  after  the  onset  of  the  primary  hemorrhage. 
Autopsy  revealed  neoplasms  in  both  ovaries,  which  resembled 
closely  the  neoplasm  in  this  patient.  The  question  between  the 
endotheliomatous,  or  sarcomatous  nature  of  the  neoplasm  was 
never  decided  by  the  pathologist.  The  surface  of  the  uterus  was 
just  as  smooth  as  the  palm  of  my  hand.  It  was  an  essential 
uterine  hemorrhage,  apparently  caused  by  the  neoplasms  in  the 
ovaries.  We  do  not  know  the  mechanism  by  which  essential 
uterine  hemorrhages  arise,  just  as  we  do  not  know  that  of  essen- 
tial renal  hemorrhages.  On  microscopic  examination  there  is 
nothing  at  all  found  in  the  uterus,  nor  in  the  kidney  in  explana- 
tion of  the  essential  hemorrhages. 

After  I  came  back  from  Berlin  in  1890  I  cited  a  case  which 
Senator  diagnosed  as  essential  renal  hemorrhage.  After  removal 
of  the  kidney  the  microscopic  examination  revealed  nothing  at 
all  to  explain  the  bleeding,  but  the  patient  was  exsanguinated  to 
the  extreme  degree.  It  was  Senator's  behef  that  it  was  a  case  of 
local  hemophilia.  Local  hemophilia  is  merely  another  name 
for  essential  hemorrhage,  and  implies  that  there  can  be  local  hemo- 
philia of  an  organ  apart  from  constitutional  hemophilia. 

We  had  another  patient  with  hemorrhage  of  the  same  type. 
One  Simday  morning  I  was  called  to  see  the  patient  during  the 
absence  of  the  late  Dr.  Henrotin  from  the  city.  She  was  so 
exsanguinated  from  the  uterine  hemorrhages  that  we  did  not 
give  her  an  anesthetic.  We  performed  the  clamp  operation  of 
hysterectomy.  She  had  borne  nine  children  in  rapid  succession, 
and  each  morning  on  my  way  to  the  hospital  I  saw  those  nine 
children,  six  of  whom  were  boys,  and  thought  of  the  colossal 
responsibility  of  operating  upon  the  mother  of  nine  children. 
She  made  a  good  recovery.  There  was  no  evidence  of  a  lesion 
of  the  ovary  to  explain  the  cause  of  the  essential  hemorrhage, 
unless  the  rapidity  of  childbearing — nine  children  in  ten  or  eleven 
years — ^played  some  etiologic  r61e.    When  the  uterus  was  re- 
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moved,  it  was  found  perfectly  smooth;  the  microscope  revealed 
nothing.     She  lived  for  many  years  after  the  operation. 

Let  the  record  show  that  Sister  Victorine  reported  the  sponges 
coimted  and  correct,  and  that  on  closing  the  abdomen  we  care- 
fully inspected  the  field  to  see  that  no  instruments  or  sponges 
remained. 

RECAPITULATION 

Let  the  record  show  further  that  on  vaginal  examination  the 
cervix  was  found  normally  hard  and  resistant,  and  showed  no 
evidence  of  intrauterine  disease — findings  which  were  exactly 
in  consonance  with  the  pathologic  conditions  and  with  our  inter- 
pretation; that  upon  opening  the  abdomen  we  found  the  uterus 
retroverted  and  resting  upon  a  hard  tumor,  which  proved  to  be 
a  solid  tumor  of  the  ovary;  that  this  tumor  bled  when  disturbed 
and  suggested  either  a  carcinoma,  or  a  sarcoma;  that  the  uterus 
was  enlarged,  but  showed  no  bulging,  the  bulging  from  behind 
being  the  mass  pressing  upon  the  uterus;  that  we  therefore 
believed  that  the  uterine  hemorrhage  was  the  sequence  of  the 
neoplasm  in  the  ovary;  that  we  did  not  perform  hysterectomy; 
that  we  did  not  let  the  abdominal  viscera  come  in  contact  with 
the  neoplasm  during  its  removal;  that  we  did  not  have  to  deliver 
the  abdominal  viscera  from  the  wound  during  the  operation; 
and  finally,  that  there  was  no  enlargement  of  the  right  ovary — 
on  the  contrary,  it  was  atrophied. 

POSTOPERATIVE  COMMENTS 
The  case  I  cited  of  the  woman  who  lived  six  years  after  the 
removal  of  a  sarcomatous  ovary  was  the  only  case  of  its  kind  that 
I  have  ever  seen  that  did  not  recur  in  the  ovary  of  the  opposite 
side.  Whenever  sarcoma  involves  the  ovary,  the  testis,  or  the 
kidney  there  is  a  tendency  to  recurrence  upon  the  opposite  side, 
and  many  times  both  sides  are  involved  synchronously.  Of  the 
sarcomata  of  the  kidney  which  I  have  met  with  I  have  seen  none 
that  did  not  recur  upon  the  opposite  side.  Some  years  ago,  in 
looking  over  Morris's  statistics,  I  foimd  few,  if  any,  authentic 
cases  of  removal  of  the  kidney  for  sarcoma  that  did  not  have  re- 
currence within  a  short  time — within  two  and  one-half  years. 
In  the  ovary  sarcomata  recur  upon  the  opposite  side  frequently, 
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though  not  always — ^not  so  uniformly  as  in  the  kidney,  but  stiU 
more  frequently  than  in  the  testis.  You  see,  therefore,  that  the 
incidence  of  recurrence  of  sarcoma  in  the  three  organs  upon  the 
opposite  side  decreases  in  frequency  from  the  kidney  downward. 
Because  of  the  small,  atrophied  ovary  on  the  opposite  side  in  our 
patient  we  venture  to  hope  that  there  will  be  no  recurrence. 

This  liability  of  sarcoma  to  involve  both  sides  does  not  obtain 
in  carcinoma.  Any  number  of  cases  of  carcinoma  of  the  kidney, 
of  the  ovary,  and  of  the  testis  remain  perfectly  well  after  opera- 
tion. We  do  not  know  the  paths  by  which  sarcoma  spreads  to 
the  opposite  organ.  When  a  sarcoma  appears  in  the  left  testis, 
by  the  time  the  patient  comes  to  the  surgeon  for  treatment  you 
will  find  almost  invariably  a  metastasis  of  the  sarcoma  from  the 
left  testis  into  the  left  renal  lymph-node,  which  is  situated  retro- 
peritoneally  upon  the  left  renal  artery  or  vein.  The  lesson  to 
be  learned  is  that,  when  dealing  with  a  sarcoma  of  the  left  testis, 
it  is  wise  to  open  the  abdomen  at  once  and,  exposing  the  left  renal 
artery  and  vein,  see  whether  that  lymph-node  is  involved. 
Sarcoma  of  the  left  testis  affords  one  example  where  sarcoma 
elects  to  metastasize  through  the  lymphatics.  You  remember 
that  in  all  other  sites  involved  in  sarcoma,  even  in  the  right  testis, 
sarcoma  elects  to  reach  its  metastatic  position  most  coromonly 
by  the  blood-channels.  Occasionally  sarcoma  of  the  right  testis, 
as  well,  metastasizes  to  the  renal  lymph-node,  but  less  frequently 
than  in  the  case  of  the  left  testis.  Carcinoma,  as  a  rule,  metasta- 
sizes through  the  lymphatic  channels,  although  there  are  excep- 
tions to  this  rule  even,  as  when  carcinoma  of  the  th3n:oid  gland 
travels  through  the  blood-stream  to  the  lungs  and  other  regions. 
Carcinoma  of  the  thyroid  and  all  carcinomata  above  the  clavicular 
level  metastasize  most  commonly  in  the  limg  and  pleura,  while 
all  carcinomata  below  the  clavicular  level  metastasize  most 
commonly  in  the  liver. 

[A  case  of  sarcoma  of  the  ovary  with  rotation  of  the  pedicle 
was  published  in  the  Clinics  for  June,  1914,  pp.  599-609;  sar- 
coma of  the  testis  is  referred  to  in  the  Clinics  for  February,  19 14, 
p.  72 ;  and  June,  I9i5,p.  485;  a  case  of  sarcoma  (h3q3ernephroma) 
of  the  kidney,  with  a  colored  illustration  and  a  table,  is  described 
in  the  Clinics  for  June,  1915,  pp.  53 5-548. 1 


PYONEPHROSIS— INCISION  AND   DRAINAGE 
—SUBSEQUENT  NEPHRECTOMY 

Summary:  Clinical  history  of  patient;  comments — path  by  which  kidney  was 
infected;  operation — incision  of  left  kidney  and  drainage;  B.  coli  infection; 
second  operation — nephrectomy  by  clamp  method;  recapitulation;  post- 
operative comments. 

HISTORY 

The  patient,  a  married  woman  aged  fifty-one  years,  was 
admitted  to  hospital  June  5, 1914.  The  family  history  is  negative. 
The  past  history  reveals  an  attack  of  pneimionia  eight  years  ago — 
in  1907.  Menstruation  began  at  eleven  years  of  age,  was  regular, 
of  the  twenty-eight-day  type,  profuse — requiring  from  15  to  20 
napkins  a  day — and  lasted  usually  from  ten  to  twelve  days.  She 
passed  the  menopause  five  years  ago — ^in  1909 — after  an  opera- 
tion the  nature  of  which  she  does  not  know. 

The  present  trouble  began  three  or  four  years  ago,  in  19 10  or 
191 1,  that  is,  a  year  or  two  after  the  operation.  It  was  the 
appearance  of  pus  and  clots  of  blood  in  the  urine  at  this  time 
which  first  called  her  attention  to  the  fact  that  something  was 
wrong  in  the  urinary  tract. 

She  states  that  immediately  after  the  operation  she  suffered 
from  retention  of  urine  and  was  catheterized  several  days — as 
often  as  five  or  six  times  a  day.  After  she  had  recovered  from 
the  operation,  however,  she  had  no  more  urinary  trouble  until  a 
year  or  two  later,  when  she  noticed  pus  and  blood  in  the  urine. 
At  about  this  time  she  also  had  frequent  desire  to  urinate,  some- 
times as  frequently  as  every  few  minutes,  but  she  was  able  to 
pass  only  a  small  quantity  at  a  time,  and  used  a  catheter  fre- 
quently to  remove  urine  that  seemed  to  be  left  in  the  bladder. 
There  was  no  acute  pain  in  the  region  of  the  bladder  at  this  time, 
but  aching  pain  was  referred  to  a  point  a  little  below  the  left 
kidney    region,    and   more    anteriorly   than   posteriorly.    The 
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patient  has  forgotten  the  exact  duration  of  this  attack.  Her  con- 
dition soon  improved,  and,  with  the  exception  of  the  occasional 
passage  of  blood-clots  with  the  urine,  she  noticed  nothing  of 
moment  until  about  a  year  ago,  that  is,  in  19 13,  when  the  pain 
in  the  left  side  again  became  severe.  Again  she  suffered  with 
greatly  increased  frequency  of  urination,  and  sometimes  had  to 
arise  as  often  as  15  times  in  a  night  to  urinate,  and  then  passed 
only  a  few  drops  at  a  time.  One  year  ago  she  discontinued  the 
use  of  the  catheter  because  it  caused  so  much  pain  in  the  bladder. 

On  the  last  Saturday  in  August,  19 13,  nearly  a  year  ago,  while 
shopping,  she  had  a  severe  chill  which  lasted  almost  all  day. 
She  went  home  and  got  into  bed,  but  remained  in  bed  only  a  few 
hours,  although  suffering  with  severe  pain  in  the  region  of  the 
left  kidney.  She  was  nauseated  and  vomited  almost  continually 
for  two  days  after  that,  and  probably  had  fever. 

After  this  attack  her  condition  remained  about  the  same,  with- 
out any  notable  improvement,  and  so  she  came  to  hospital  about 
three  months  ago — on  March  10,  19 14 — for  further  examination 
and  treatment.  She  remained  ten  days  or  two  weeks.  Since 
this  period  of  hospital  treatment  she  has  not  had  so  much  pain 
nor  does  she  have  to  urinate  so  frequently  as  before. 

On  Jime  5,  19 14,  she  again  returned  for  cystoscopic  examina- 
tion. This  examination  showed  the  bladder  enormously  dilated. 
The  left  ureter  was  seen  discharging  almost  pure  pus.  The  urine 
from  the  right  ureteral  orifice  also  was  not  entirely  clear,  but  it 
appeared  to  contain  much  less  pus  than  the  left. 

She  was  advised  to  remain  in  hospital  and  have  the  pus-sac 
in  the  left  loin  incised  and  drained. 

COMMENTS 

Dr.  Murphy  (Jime  6,  1914) :  We  do  not  intend  to  excise  this 
left  kidney,  but  merely  to  drain  it.  We  know  that  the  right  kid- 
ney is  discharging  pus  with  its  urine,  and  we  therefore  feel  that 
we  should  save  all  the  renal  parenchyma  possible. 

The  patient  has  had  very  severe  systemic  reactions  at  times 
with  her  trouble,  accompanied  by  chills  and  high  fever,  but  no 
metastatic  abscesses,  or  joint-infections.     The  tonus  of  the  blad- 


PYONEPHROSIS  925 

der  detrusor  also  has  been  lost  in  the  course  of  years,  so  that  the 
bladder  is  now  permanently  dilated  and  has  a  capacity  of  about 
a  gallon.  What  the  patient  urinates  is  chiefly  the  product  of 
overflow  from  incontinence  of  retention,  and  that  has  probably 
been  the  case  for  years. 

My  opinion  is  that  the  infection  followed  the  repeated  cathe- 
terizations which  were  performed  to  relieve  the  postoperative 
urinary  retention  several  years  ago,  of  which  the  history  tells 
us.  As  the  result  of  the  repeated  catheterizations,  ascending 
infection  of  the  urinary  tract  has  taken  place, — a  cystopyelo- 
nephritis, — and  during  its  course  urinary  retention  developed 
and  produced  pyonephrosis  and  probably  nearly  complete  destruc- 
tion of  the  renal  parenchyma  on  the  left  side.  By  our  operation 
to-day  we  aim  merely  to  open  and  drain  the  pus-sac,  which 
undoubtedly  constitutes  about  all  that  remains  of  the  left  kidney. 

OPERATION 

[Usual  lumbar  incision  made.]  The  plan  which  we  are  using 
in  the  management  of  this  case  is  one  originally  advocated  by 
Morris.  It  consists  of  a  muscle-splitting  incision  down  to  the 
capsule  of  the  kidney,  thus  opening  up  to  infection  as  Uttle  raw 
surface  as  is  possible. 

Here  is  the  fatty  capsule,  and  just  within  it  the  enlarged  kid- 
ney. There  is  a  large  vein  running  across  the  surface  of  the  kid- 
ney, and  I  am  taking  care  to  avoid  cutting  it.  I  am  incising  the 
kidney  along  its  convexity:  one  need  not  be  particular  to  strike 
Hyrtl's  avascular  area  exactly  in  such  a  sac-like  kidney.  Here 
comes  the  pus!  Now  we  insert  this  large  rubber  tube  for  drain- 
age and  are  already  through  with  our  procedure  except  the 
closure  of  the  wound. 

Colon  bacilli  have  been  present  in  this  patient's  urine  ever 
since  she  has  been  under  observation.  Although  this  infected 
urine  is  flowing  out  over  the  surface  of  the  wound,  the  chances 
are  that  the  patient  will  secure  a  primary  union  of  the  wound 
down  to  the  drain.  On  the  other  hand,  suppuration  occasionally 
develops  after  an  apparently  aseptic  operation,  though  we  do  not 
know  why.     At  any  rate,  there  are  many  facts  about  the  cir- 


926  CLINICS  OF  JOHN  B.   MURPHY 

cumstances  surrounding  the  formation  of  pus  with  which  we 
surgeons  are  not  yet  acquainted.  After  operation  for  suppurative 
appendicitis  the  wound  closes  by  primary  intention,  probably  in 
eight  out  of  ten  cases. 

As  soon  as  this  kidney  is  draining  properly  the  bladder  irri- 
tation will  subside.  As  soon  as  we  see  by  a  functional  test  that 
the  other  kidney  is  doing  all  the  work  of  urinary  secretion,  we 
shall  reopen  this  wound  and  enucleate  what  remains  of  the 
pyonephrotic  sac.  If  we  should  take  that  step  now  we  might 
be  removing  just  that  small  balance  of  secreting  renal  parenchyma 
which  is  necessary  to  preserve  life. 

SECOND  OPERATION 

Dr.  Murphy  (July  6,  1914):  What  did  the  examination  of 
the  urine  show  after  the  first  operation? 

Intern:  On  the  seventh  of  June,  the  day  after  operation,  a 
trace  of  albumin  was  present.    That  was  all. 

Dr.  Murphy:    How  about  pus? 

Intern  :  There  was  no  pus  noted  at  that  time.  On  the  eighth 
of  Jime  there  was  no  albumin  present.  There  were  from  10  to 
15  white  cells  to  the  field  of  a  >^  dry  objective.  On  Jime  ninth 
it  was  noted  that  albumin  was  present,  and  that  the  microscopic 
field  was  packed  with  white  blood-cells.  On  June  tenth  albumin 
was  again  absent,  and  there  were  only  about  four  white  cells  to 
the  field  of  a  ^  objective. 

Dr.  Murphy:  I  want  to  call  your  attention  to  that  point. 
As  soon  as  the  kidney  was  thoroughly  drained,  and  so  long  as  it 
continued  to  drain  adequately,  the  patient  stopped  having  pus 
in  the  urine,  because  the  pus  was  discharged,  together  with  a 
small  amount  of  urine,  through  the  lumbar  incision.  After  our 
drainage  operation  the  patient's  temperature  remained  about 
normal  until  the  first  or  second  day  of  July — nearly  one  month 
after  operation.  Then  it  shot  suddenly  up  to  104°  F.,  and  on  the 
next  day  to  105°  F.  We  know  that  the  right  kidney  is  secreting 
an  adequate  amount  of  fairly  normal  urine  because  we  have  made 
the  "phthalein"  test.  Therefore,  we  think  it  high  time  that 
this  badly  infected  left  kidney,  which  is  continually  threatening 
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to  produce  constitutional  sepsis,  should  be  removed  completely, 
and  that  is  our  task  to-day.  The  drainage-tube  has  been  re- 
moved, and  it  is  because  of  the  insufficient  drainage  following  its 
removal  that  there  has  been  retention  of  pus  and  the  develop- 
ment of  this  high  and  threatening  temperature.  This  kidney 
is  large,  surrounded  by  inflammatory  adhesions,  and  is  not 
going  to  be  easy  to  remove.  We  must  take  extra  precautions  in 
our  dissection  and  in  our  hemostasis  in  this  case  because  we  know 
that  the  operation  is  going  to  be  followed  by  suppuration  within 
the  cavity.  My  incision  for  this  operation  must  be  much  larger 
than  that  of  the  previous  operation,  because  now  I  must  excise 
the  kidney  instead  of  merely  opening  it,  and  it  is  a  very  large 
organ. 

[Dr.  Murphy  approached  the  kidney  by  cutting  through  the 
scar  of  the  previous  operation-woimd  and  then  enlarging  the 
incision  downward  and  forward  around  the  costal  margin.] 

I  am  down  upon  the  kidney  now  and  am  endeavoring  to  dis- 
sect around  it  while  keeping  inside  of  its  fatty  capsule.  The 
landmarks  here  are  disturbed  not  only  by  the  scar- tissue  resulting 
from  my  previous  operation,  but  also  by  the  old  inflammatory 
adhesions  produced  by  the  long-standing  suppuration  in  this 
kidney.  .  .  We  are  down  to  tissue  which  we  are  able  to 
recognize  as  kidney-parenchyma.  We  know  how  close  the 
intestines — especially  the  colon — often  lie  to  a  suppurating  kid- 
ney, and  how  adherent  they  may  be.  This  looks  like  intestine 
right  here  in  front  of  the  kidney,  shining  through  the  posterior 
layer  of  the  parietal  peritoneum,  and  it  is  intestine.  At  last  we 
have  a  landmark,  and,  even  if  it  be  a  sign  of  danger,  we  welcome 
it.  This  entire  field  of  operation  is  so  infiltrated  with  the  prod- 
ucts of  inflammation  that  I  believe  the  only  safe  measure  by 
which  to  prevent  hemorrhage  is  to  use  the  permanent  clamps  on 
the  kidney  pedicle  here.  Now,  at  last,  I  have  been  able  to  deliver 
the  kidney  to  the  surface  and  here  I  have  it  lying  across  my  fingers. 
There  is  the  artery.  I  am  Hgating  it  doubly.  There  is  the  renal 
vein;  I  shall  catch  it  with  the  clamp,  and  that  will  be  sufficient. 
The  clamp  is  the  safest  hemostatic  measure  when  one  has  to  deal 
with  large  vessels  embedded  in  inflammatory  tissues,  such  as  are 
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present  here.  We  have  the  kidney  lying  entirely  outside  of  these 
two  forceps.  We  are  cutting  its  pedicle  distal  to  the  forceps. 
The  stump  is  now  well  cared  for.  There  is  still  a  little  bleeding 
from  the  connective  tissue  in  the  vicinity,  but  that  will  soon 
stop. 

RECAPITULATION 
Let  the  record  show  that  we  clamped  the  renal  pedicle  distal 
to  the  ligature  on  the  renal  artery.  Let  the  record  show  also  that 
we  excised  the  kidney  without  soiling  the  field  of  operation; 
that  we  lost  very  little  blood,  notwithstanding  the  numerous 
adhesions  that  were  present ;  that  at  the  completion  of  the  work 
hemostasis  was  perfect;  that  we  included  the  vein  in  the  clamp 
because  it  was  situated  in  a  mass  of  cicatricial  tissue  on  which  we 
did  not  wish  to  risk  a  ligature  for  fear  of  its  cutting  through  the 
infiltrated  tissue;  that  the  ureter  was  very  much  thickened,  and 
was  clamped  with  the  other  tissues  of  the  renal  pedicle;  that  the 
lumen  of  the  ureter  was  cauterized  distal  to  the  clamp  with  95 
per  cent,  phenol,  so  as  to  sterilize  it;  that  all  bleeding  points 
were  Hgated,  and  that  both  the  angiotribes  were  placed  with  their 
tips  pointing  forward,  so  that  they  can  be  easily  removed  by  a 
posterior  displacement  of  the  tips.  Let  the  record  show  further 
that  two  strips  of  nosophen  gauze  were  inserted  for  drainage;  that 
Sister  Ludwina  reported  the  sponges  counted  and  correct;  and 
finally  that  the  operator  examined  carefully  the  operative  field 
for  sponges  and  instnmients  before  completing  its  closure,  but 
that  none  was  found. 

POSTOPERATIVE  COMMENTS 

We  are  even  a  little  more  careful  in  making  certain  that  no 
sponges  or  instruments  are  left  behind  in  an  operation  in  this 
location  than  we  are  in  intra-abdominal  operations.  The  chances 
of  leaving  a  foreign  body  in  this  locality  are,  I  think,  even  greater 
than  in  the  abdominal  cavity. 

These  two  clamps  are  being  tied  with  separate  strands  of 
gauze  to  prevent  their  becoming  accidentally  unlocked.  We 
always  secure  them  in  this  manner.  As  the  blood  drains  from 
the  wound,  the  gauze  is  soaked  and  is  not  liable  then  to  become 
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loosened,  and  so  the  clamps  are  perfectly  safe  as  hemostats, 
being  thus  reinforced  doubly  against  accidental  unlocking. 
They  will  be  left  in  place  for  seventy-two  hours:  by  that  time 
thrombosis  will  have  occurred  in  the  artery  and  in  the  vein. 

Pathology. — Examination  of  the  excised  kidney  showed  it  to 
be  considerably  enlarged  and  to  consist  of  a  thin  shell  of  paren- 
chyma surrounding  the  greatly  enlarged  and  dilated  pelvis, 
which  contained  pus.  The  pelvic  mucosa  was  greatly  thickened. 
Besides  being  narrowed,  the  cortex  was  much  increased  in  con- 
sistence because  of  the  extensive  formation  of  scar-tissue  within 
it.  Scattered  throughout  the  cortex  were  numerous  small  areas 
of  necrosis  and  many  tiny  pus-foci  running  out  from  the  pelvis 
more  or  less  in  streaks,  thus  indicating  that  the  process  is  an 
ascending  infection — a  pyelonephritis.  There  were  no  abscesses 
in  the  cortex  resembling  metastatic  hematogenous  abscesses. 
[N.  B, — The  patient  made  an  uneventful  recovery.] 
[A  case  of  pyonephrosis,  together  with  a  table  of  tumors  of 
the  kidney,  was  published  in  the  Clinics  for  December,  19 13, 
pp.  967-977J 
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URETERAL      CALCULUS  —  URETEROTOMY  — 
REMOVAL  OF  CALCULUS 

Summary:  Clinical  history  of  patient;  comments — appendicitis  vs.  ureteral 
calculus;  table  showing  analysis  of  cases  of  urinary  calculus;  diagram  showing 
frequency  and  location  of  impacted  urinary  calculi;  albumin  and  blood  in 
urine  after  bimanual  palpation  of  kidney;  palpation  of  a  kidney  the  seat  of  a 
tumor  thus  of  diagnostic  aid  (artificial  hematuria);  causes  of  "idiopathic" 
hematuria;  diagnosis  of  renal  calculus — value  of  "fist-percussion"  test  in 
acute  obstruction  of  ureter  and  in  renal  infarcts;  value  of  skiagrams  in  de- 
tecting ureteral  calculi;  means  of  detecting  the  location  of  urinary  calculi 
at  operation;  importance  of  being  able  to  see  lower  pole  of  kidney  in  skiagrams; 
operation — importance  of  avoiding  nerves  in  making  incision  and  in  resecting 
twelfth  rib — ancBsthesia  dolorosa;  calculus  detected  high  in  ureter  and  removed; 
cut  edges  of  ureter  unite  readily;   postoperative  conmients. 


HISTORY 

The  patient,  a  male  aged  twenty-eight  years,  was  admitted 
to  hospital  September  24,  19 14.  The  family  history  is  negative. 
The  past  history  revealed  an  attack  of  acute  appendicitis  four 
years  ago — ^in  1910.  After  the  appendix  was  removed  the 
patient  made  an  uneventful  recovery  and  had  no  further  trouble 
in  the  right  iliac  region  until  now. 

The  present  trouble  began  eight  months  ago,  in  January,  19 14, 
with  a  sudden  and  very  severe  pain  in  the  right  loin,  which  soon 
radiated  downward  and  forward  to  the  bladder:  the  pain  was 
not  felt  in  the  testis.  He  had  a  fever  of  99°  F.,  but  no  chills,  no 
nausea,  and  no  vomiting.  Four  hours  after  the  onset  of  the  pain 
he  voided  very  dark  bloody  urine.  Thereafter  he  urinated  fre- 
quently for  about  six  hours.  The  pain  subsided  gradually. 
The  next  twenty-four  hours  there  was  soreness  in  the  right 
lumbar  region,  and  pressure  and  percussion  over  this  area  caused 
much  pain.     The  stools  have  been  normal  throughout. 

Two  months  later,  in  March,  19 14,  there  was  another  similar 
attack,  equally  as  severe  as  the  first,  and  of  about  the  same  dura- 
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tion.  The  patient  does  not  recall  having  had  fever  with  it. 
These  attacks  recurred  at  intervals  of  about  two  months  until 
four  months  ago,  in  May,  19 14,  when  the  intervals  were  short- 
ened to  about  every  three  weeks.  Lately  the  patient  has  felt 
weaker  than  usual  between  the  attacks;  but  although  the  appe- 
tite has  become  poor,  the  weight  has  remained  the  same.  The 
last  attack  began  two  days  ago,  on  September  22, 19 14,  and  lasted 
twelve  hours.  To  relieve  the  pain  he  was  given  two  hypoder- 
mics of  morphin  at  intervals  of  about  four  hours. 

As  the  attacks  increased  in  frequency  they  increased  in  sever- 
ity and  in  duration  as  well,  and  now  persist  for  from  twelve  to 
thirty-six  hours  at  a  time.  During  the  attacks  and  for  some  time 
afterward  the  patient's  back  always  feels  sore,  and  is  tender  to 
pressure  over  the  painful  area  in  the  right  lumbar  region.  The 
attacks  have  occurred  in  the  early  hours  of  the  morning  most 
often.  Between  the  attacks  he  has  noticed  no  disturbances  of 
urination.  The  temperature  has  not  been  taken  in  every  attack, 
but  he  thinks  that  it  has  often  been  high.  During  the  paroxysms 
he  has  never  noticed  any  pain  or  tenderness  over  McBurney's 
point,  nor  has  there  been  tenderness  in  the  right  subcostal  region. 
He  has  never  been  jaundiced,  nor  has  he  passed  clay-colored 
stools.  During  the  past  four  months  the  appetite  has  been  poor, 
but  he  never  felt  distressed  after  meals.  He  has  never  passed  a 
urinary  calculus. 

COMMENTS 

Dr.  Murphy  (September  24,  1914) :  The  intern's  history  is 
a  fairly  accurate  statement  of  the  case.  The  occurrence  of  an 
attack  of  acute  appendicitis,  for  which  the  patient  was  operated 
upon  preceding  the  onset  of  the  initial  attack  of  renal  colic  on  the 
right  side,  is  an  interesting  feature  of  the  history,  and  arouses 
speculation  as  to  whether  this  so-called  appendiceal  attack  really 
was  the  cause  of  the  disturbance  or  whether  it  was  nothing  more 
than  the  primary  attack  of  renal  colic  masquerading  as  appen- 
dicitis. The  intern's  history  throws  no  light  upon  this  point, 
and  it  is  an  interesting  matter  for  further  investigation.  Per- 
haps the  surgeon  did  not  find  the  acutely  inflamed  appendix 
which  he  was  expecting.    The  late  Dr.  Maurice  H.  Richardson, 
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of  Boston,  wrote  upon  this  subject,  as  his  last  contribution  to 
medical  literature,  under  the  caption:  "The  Error  of  Overlook- 
ing Ureteral  Stone  Under  a  Diagnosis  of  Appendicitis."  This 
eminent  surgeon  cited  nimaerous  cases  from  his  long  experience 
in  which  this  serious  error  had  been  made,  chiefly  because  the 
possibility  of  calculus  had  not  been  taken  into  serious  considera- 
tion. It  is  relatively  easy  to  avoid  this  error  if  one  only  thinks 
of  it,  and  is  thorough  in  his  diagnostic  methods.  On  the  other 
hand,  acute  appendicitis  is  occasionally  wrongly  diagnosed  as 
renal  coHc,  because  of  the  presence  of  a  few  red  cells  in  the  urine. 
Where  the  acutely  inflamed  appendix  lies  directly  over  the  ureter, 
the  presence  of  an  accompanying  irritative  ureteritis  with  a  few 
red  cells  wandering  into  the  urine  is  not  such  a  very  rare  occur- 
rence, and  must  be  constantly  borne  in  mind  in  making  the 
diagnosis. 

In  order  to  call  attention  to  the  relative  value  of  the  symp- 
toms of  renal  and  ureteral  calculi,  I  have  had  some  statistics 
bearing  upon  this  question  placed  on  the  board.  They  are  tab- 
ulated from  a  large  number  of  cases  observed  at  the  Mayo  Clinic. 

ANALYSIS  OF  SYMPTOMS  OF  RENAL  LITHIASIS.— (5raa^cA.) 

Typical  Pain 
m  Kidney 

No.  or  AND 

Cases     Tenderness  Hematuria  Referred  Pain 

251  117  141  (56  per  cent.)        30  to  gall-bladder 

32  to  lower  abdomen 

56  to  both  sides  of  abdomen 

40  to  affected  sides  of  abdomen 

16  to  non-affected  sides  of  abdomen 

Pain  was  absent  or  very  slight  in  21  cases. 

In  26  pain  was  general  throughout  the  abdomen. 

In  131  cases  of  ureteral  calculus  pain  was  localized  in  the 
kidney  in  107.  Hematuria  occurred  with  typical  renal  colic  in 
106  cases,  with  indefinite  pain  in  24,  and  without  pain  in  11. 

Blood  was  found  microscopically  in  the  urine  in  228  of  the 
251  cases. 

In  500  consecutive  cases  without  S)m[iptoms  of  renal  trouble 
which  were  examined  routinely  146  showed  microscopic  blood 
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in  the  urine.    Therefore,  hematuria  is  not  particularly  indicative 
of  renal  pathology,  unless  associated  with  other  symptoms. 

Pus  was  found  microscopically  in  232  patients  (93  per  cent.). 
It  has  no  special  differential  value,  as  it  is  connected  with  so  many 
other  lesions. 

This  table  is  a  great  aid  in  estimating  the  value  of  the  indi- 
vidual symptoms.  You  may  remember  that,  when  speaking 
of  the  diagnosis  of  duodenal  ulcer,  I  remarked  that  it  was  based 
upon  not  one  symptom,  but  upon  the  interrelationship  of  a  num- 
ber of  symptoms:  to  but  a  slightly  less  extent  the  same  state- 
ment obtains  for  renal  and  ureteral  calculi.  In  this  series  of  251 
cases  from  the  Mayo  Clinic,  pain  in  the  kidney  region,  radiating 
down  along  the  ureter,  was  present  in  only  117,  or  in  less  than 
50  per  cent.  Hematuria  was  present  in  only  141  cases — just 
a  little  more  than  50  per  cent. — being  absent,  therefore,  in  almost 
half  of  the  cases.  Pain  was  referred  to  the  gall-bladder  region  in 
30  cases;  to  the  lower  abdomen  in  32;  to  both  sides  of  the 
abdomen  in  56;  to  the  affected  side  in  4o,and  to  the  non-affected 
side  in  16,  so  you  see  that  in  a  large  percentage  of  the  cases  pain 
is  present  on  both  sides,  either  in  the  back  or  in  the  abdomen. 

Another  interesting  observation  is  the  frequency  with  which 
microscopic  blood  is  found  in  the  urine  in  the  absence  of  any 
demonstrable  lesion  of  the  kidney.  In  500  consecutive  cases 
observed  by  Braasch  microscopic  blood  was  foimd  in  146 
patients  who  presented  no  renal  symptoms. 

My  own  experience  is  that  the  presence  of  red  blood-corpuscles 
in  the  urine  is  not  so  unimportant  a  sign  as  might  be  inferred  from 
the  table.  At  the  Mercy  Hospital  we  are  seldom  able  to  demon- 
strate blood  in  the  urine  except  when  there  is  good  reason  to  sus- 
pect the  presence  of  some  renal  cause  for  it.  A  trace  of  albumin 
and  a  few  red  blood-cells  may  appear  in  the  urine  in  one  condition 
which  has  not  been  recognized  sufficiently,  and  that  is  after 
repeated  bimanual  examination  of  the  kidney.  I  first  noted  this 
occurrence  in  connection  with  the  examination  of  patients  with 
movable  kidneys.  Patients  with  this  affliction  usually  have  a 
trace  of  albumin  and  often  a  few  red  cells  recorded  on  the  urinary 
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charts  after  they  have  been  examined  in  clinic  by  myseK  and  then 
by  several  students.  I  am  speaking,  of  course,  of  patients  who 
have  shown  no  previous  abnormality  on  urinary  examination. 
On  investigating  this  phenomenon  more  closely,  I  found  that  I 
was  able  to  produce  a  trace  of  albiunin  in  the  urine  with  great 
regularity  by  squeezing  and  massaging  the  palpable  kidney,  and 
since  that  time  I  have  often  found  this  sign  of  great  value  in  differ- 
entiating a  tiunor  of  the  kidney  from  one  lying  outside  of  the 
kidney.  When  a  kidney,  the  seat  of  a  neoplasm,  is  repeatedly 
palpated  by  the  bimanual  method,  a  trace  of  albumin  and  some 
red  cells  appear  in  the  urine  almost  invariably.  Sometimes 
the  ensuing  hemorrhage  is  considerable  and  produces  a  dis- 
tinct discoloration  of  the  urine.  This  artificial  hematuria  is 
specially  important  diagnostically  where  the  renal  tumor  had 
previously  produced  no  demonstrable  changes  in  the  character 
of  the  urine,  and  in  these  cases  it  makes  the  diagnosis  of  renal 
tmnor  a  practical  certainty,  because  tumors  in  the  vicinity  can 
produce  no  such  phenomenon  imless  adherent  to  the  kidney,  and 
imless  the  kidney  and  the  adjacent  tiunor  should  be  massaged 
at  the  same  time,  which  is,  of  course,  a  theoretic  possibility^ 
but  relatively  easy  to  avoid  in  practice.  Much  has  been  written 
about  "idiopathic^'  hematuria  as  an  early  sign  of  nephritis,  and 
a  very  large  percentage  of  these  cases  of  hematuria  of  obscure 
etiology  which  have  been  followed  for  years  have  ultimately 
developed  nephritis,  just  as  have  the  cases  of  "lordotic"  albu- 
minuria. Passive  congestion  of  the  kidney  from  both  local  and 
general  causes  also  produces  blood  in  the  urine.  Renal  and 
vesical  varices,  incipient  tuberculosis,  and  several  other  local 
conditions  have  been  demonstrated  as  the  cause  of  "idiopathic" 
hematuria  repeatedly.  My  experience,  too,  has  been  that 
blood  in  the  urine  indicates  pathology  in  the  genito-urinary  tract. 
Surely  any  statistics  on  the  subject  of  "idiopathic, "  "fimctional," 
or  "physiologic"  hematuria  cannot  be  considered  complete  until 
the  effects  of  palpation,  massage,  and  of  violent  exercise  can  be 
excluded,  functional  tests  of  the  renal  parenchyma  made,  and 
the  cases  followed  for  a  number  of  years  in  order  to  learn  of  their 
subsequent  developments. 
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However,  in  renal  calculus,  just  as  in  duodenal  disease,  it  is 
the  combination  of  symptoms  that  establishes  the  diagnosis.  The 
presence  of  severe  loin  pain  referred  downward  along  the  ureter, 
with  accompanying  hematuria,  but  without  fever,  composes 
the  syndrome  characteristic  of  nephrolithiasis.  The  skiagram 
verifies  the  diagnosis  previously  made  by  clinical  methods.  The 
sole  finding  which  may  claim  to  be  pathognomonic  is  the 
shadow  on  the  skiagram,  but  this  shadow  may  be  due  to  a 
phlebohth,  an  enterolith,  a  foreign  body  in  the  bowel,  or  an 
ancient  calcified  tuberculous  focus  in  the  kidney.  There  is  one 
physical  finding,  however,  which  we  have  never  found  absent  in 
a  single  case  of  acute  obstruction  of  the  ureter  or  its  pelvis,  and 
that  is  the  reaction  to  fist-percussion  (Murphy  test)  over  the 
loin.  When  we  suspect  a  renal  cause  for  a  coKc  we  have  the 
patient  sit  up,  let  him  bend  slightly  forward,  and  place  the  left 
hand  firmly  over  the  healthy  kidney:  with  the  closed  fist  of  the 
other  hand  strike  the  left  hand  firmly:  this  will  bring  no  response 
from  the  patient.  Then  repeat  the  manoeuver  over  the  diseased 
kidney.  If  the  renal  capsule  or  ureteral  pelvis  be  under  tension, 
the  patient  springs  up  with  a  jerk,  like  a  closing  jack-knife, 
because  of  the  severity  of  the  pain  evoked  by  this  method. 
We  have  never  seen  this  test  positive  in  any  condition  that  was 
not  associated  with  increased  tension  upon  the  pelvis  of  the  ureter, 
or  the  capsule  of  the  kidney,  or  with  a  perirenal  abscess.  It 
makes  a  very  positive  objective  demonstration  of  a  purely  sub- 
jective phenomenon — renal  colic — and  so  corroborates  the  pa- 
tient's statement  regarding  the  pain.  It  is  of  value  further  because 
it  is  present  in  surgical  conditions  chiefly,  and,  therefore,  when  posi- 
tive usually  indicates  operative  intervention.  Obstruction  of  the 
ureter  at  or  below  its  pelvis  is  the  most  frequent  cause  of  the  pain 
evoked  by  fist-percussion,  and  when  the  obstruction  disappears, 
and  the  tension  on  the  renal  capsule  is  relieved,  the  sign  can  be  eHc- 
ited  no  longer,  although  the  pathologic  cause  of  the  obstruction, 
such  as  a  calculus,  may  be  still  present.  Fist-percussion  is  a  sign 
of  renal  and  ureteral  calculus  that  is  positive  in  the  acute  attack, 
and  not  in  the  intervals  between  attacks.  Infarcts  of  the  kid- 
ney, both  sterile  and  septic,  also  present  this  sign  during  the 


232. — Preoperative  skiagram  showing  calculus  in  the  right  ureter  close  to  its 
upper  end.     Ureteral  calculi  are  usually  oval  in  outline,  as  here. 
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Fig.  233. — Preoperative  skiagram  showing  calculus  in  right  ureter. 
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acute  stage,  that  is,  within  the  first  few  days  after  their  occur- 
rence, because  during  that  period  the  renal  capsule  is  under 
tension.  Let  me  call  attention  again  to  the  fact  that  in  only 
117  cases  of  renal  calculus  was  there  typical  renal  colic  with  pain 
referred  down  along  the  ureter,  and  accompanied  by  local 
tenderness  in  the  loin.  In  21  cases  renal  calculus  was  present 
despite  the  fact  that  there  had  never  been  any  appreciable  pain 
or  tenderness  in  the  affected  kidney:  this  statement  means 
merely  that  in  these  21  cases  the  calcuh  had  never  produced  any 
obstruction  to  the  urinary  outflow.  Pain  signifies  obstruction, 
retention  and  distention,  while  colic  usually  signifies  that  the 
obstructing  body  is  in  motion.  When  the  calculus — for  calculus 
is  usually  the  cause  of  renal  coHc — stops  moving,  the  colic  stops, 
but  the  ache  and  local  sensitiveness  in  the  loin  remain,  vmless 
the  obstruction,  too,  be  overcome,  with  relief  of  internal  retention 
and  the  distention  of  the  renal  capsule. 

The  :x:-ray  examination  confirms  the  diagnosis  previously 
made  from  the  history  and  from  the  results  of  the  physical  exam- 
ination (Figs.  232,233).  Recent  reports  from  a  hospital  in  London 
state  that  in  8  per  cent,  of  the  cases  operated  upon  there  the  skia- 
gram showed  a  calculus  which  was  not  found  subsequently  at 
operation;  that  is,  there  was  failure  to  find  the  calculus  in  prac- 
tically one  out  of  every  12  cases.  That  is  a  high  percentage  of 
operative  failures,  if  we  interpret  this  observation  correctly. 
According  to  this  same  hospital  report  the  a:-ray  examination  was 
negative  for  calculus  in  6  per  cent,  of  the  cases  in  which  a  calculus 
was  found  at  operation.  Of  course,  these  calculi,  which  the 
skiagram  failed  to  demonstrate,  were  for  the  most  part  uric-acid 
calculi  that  have  approximately  the  same  specific  gravity  as  the 
body  tissues,  and  therefore  throw  a  shadow  no  denser  than  the 
renal  parenchyma  itself. 

In  our  work  we  always  have  two  separate  skiagrams  made 
when  we  suspect  the  presence  of  a  renal  or  an  ureteral  calculus,  and 
we  also  empty  thoroughly  the  bowels  of  these  patients  before  the 
pictures  are  taken,  thus  avoiding  error  due  to  shadows  cast  by 
foreign  bodies  in  the  bowel.  Phleboliths  in  the  veins  of  the 
pelvis  can  be  confused  with  ureteral  calculi  only  when  they  lie 
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very  close  to  the  ureter,  and  even  then  their  true  nature  may  be 
suspected  from  their  shape  and  frequent  multiplicity.  A  calculus 
when  in  the  ureter  is  practically  always  oval  in  shape  (Fig.  234), 
and,  if  large  enough  to  obstruct  the  ureter,  it  is  larger  than  the 
average  phlebolith.  The  latter  is  also  more  circular  in  outline,  as 
well  as  smaller  than  a  calculus.  The  following  conditions,  seen  in 
the  skiagram,  may  also  be  mistaken  for  a  calculus  impacted  in 
the  ureter:  small  calcareous  masses  in  the  ends  of  the  Fallopian 
tubes  and  ovaries;  concretions  in  the  appendix;  ossification 
spots  in  the  pelvic  ligaments;  concretions  in  bursas  of  the  pelvis; 
calcified  epiploic  appendage  of  sigmoid  flexure,  and  a  shrunken 
tubercidous  kidney.  In  the  relatively  few  cases  in  which  the 
surgeon  is  really  in  doubt,  he  must  catheterize  the  ureter  with  a 
metallic  or  a  bismuth-impregnated  catheter,  which  is  impervious 
to  the  x-rays,  and  which,  therefore,  will  show  whether  the  sus- 
pected shadow  lies  outside  of  the  ureter  or  inside  of  it — ^in  the 
latter  case  obstructing  it.  Failure  to  find  8  per  cent,  of  the  cal- 
culi by  operation  when  the  a;-ray  indicated  their  presence  seems 
to  me  too  large  a  percentage  of  failures,  and  yet  searching  for  a 
small  calculus  in  the  renal  parenchyma  is  like  searching  for  a 
fragment  of  needle  in  the  palm  of  the  hand,  and  those  present 
who  have  had  experience  along  these  lines  will  recognize  that  an 
occasional  failure  is  almost  excusable. 

In  searching  for  a  renal  calculus  it  is  important  to  orientate  it 
in  the  kidney,  and  we  can  determine  this  point  in  advance  if  we 
have  a  well-taken  skiagram  to  hand  and  if  we  know  the  varying 
morphologic  appearances  of  calculi  dependent  upon  their  loca- 
tion in  the  kidney.  The  skiagram  of  the  renal  region  is  not 
properly  made  imless  it  show  the  outKne  of  the  lower  pole  of  the 
kidney.  The  renal  tissue  may  be  differentiated  from  the  extra- 
renal tissues  because  it  is  surrounded  by  a  fatty  capsule,  the 
density  of  the  renal  parenchyma  being  greater  than  that  of  fat. 
Therefore,  with  the  lower  pole  of  the  kidney  in  view  as  a  land- 
mark, it  is  possible  almost  accurately  to  estimate  where  the  rest 
of  the  kidney  lies,  and  so  judge  whether  the  calculus  be  located 
in  the  lower  pole  of  the  kidney,  in  its  upper  pole,  in  its  middle, 
or  in  the  pelvis  of  the  ureter.     Furthermore,  calculi  in  the 
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Fig.  234. — Diagram  of  upper 
urinary  tract  showing  common 
situations  of  impacted  urinary 
calculi  and  how  their  shape  varies 
with  their  location:  i,  Calculus  in 
parenchyma  of  kidney.  2,  Cal- 
culus in  calyx,  3,  4,  5,  Calculi 
impacted  at  points  of  constriction 
in  normal  ureter. 

Calculi  in  the  kidney  are 
found  at  all  ages,  and  with  equal 
frequency  in  both  sexes.  No  dif- 
ference as  to  frequency  between 
right  and  left  kidney.  In  most 
cases  limited  to  one  kidney — bilat- 
eral in  II  out  of  59  cases.  Both 
kidneys  not  usually  affected  simul- 
taneously. In  50  per  cent,  the 
kidney  has  a  single  stone;  in  the 
remaining  50  per  cent,  ordinarily 
2  to  10  are  foimd  and  up  to  200. 
Proportion  of  renal  to  ureteral  cal- 
culus is  2  : 3.  When  in  parenchyma 
the  calculus  is  usually  small  and 
round  (i).  Renal  calculus  is  usu- 
ally found  in  pelvis  and  when  in  a 
calyx  is  hour-glass  shape  (2).  In 
ureteral  portion  of  pelvis  it  is  Y- 
or  heart-shaped;  and  when  in  both 
pelvis  and  calyces,  and  l&lling  them, 
it  is  coral-shaped,  the  stem  being 
in  the  pelvis  and  the  branches  in 
the  calyces. 

Calculi  in  ureter  are  cylindric, 
because  molded  by  the  tube. 
When  impacted  they  are  most 
commonly  (40.7  per  cent.)  arrested 
in  the  upper  portion  (3)  and  with 
about  equal  frequency  in  the  mid- 
dle (4)  and  vesical  (5)  portions. 

Morris  gives  the  position  of 
ureteral  impacted  calculi  found 
at  operation  in  44  cases.  In  19 
within  two  inches  of  kidney  (3); 
in  15  just  before  or  where   ureter 

passes  through  vesical  wall  (5);  in  11  somewhere  about  level  of  brim  of  true  pelvis. 
Of  these  11,  in  3  the  calculus  was  below  the  brim;  in  2  on  the  brim;  and  in  5  just 
above  the  brim. 


942  CLINICS   OF  JOHN  B.   MURPHY 

parenchyma  are  usually  round,  less  frequently  oval  (Fig.  234). 
As  was  stated  above,  ureteral  calculi  are  nearly  always  oval. 
Hook-shaped  calculi  are  those  lying  at  the  bottom  of  the  pelvis 
of  the  uteter,  and  dipping  over  into  the  neck  of  the  ureter. 
Branching  calculi  are  almost  certainly  located  in  the  pelvis  of  the 
ureter,  or  in  the  calyces  of  the  pelvis.  Bearing  these  points  in 
localization  in  mind,  the  search  for  renal  calculi  at  operation  is 
by  no  means  the  blind  search  that  it  was  in  the  days  before  the 
use  of  the  a:-ray,  or  that  it  is  liable  to  be  if  one  operates  without 
proper  study  of  the  case.  Whenever  you  suspect  the  presence 
of  a  calculus  in  one  kidney,  do  not  forget  to  examine  its  fellow 
by  both  physical  methods  and  by  the  x-ray.  The  local  and 
systemic  disorders  which  lead  to  the  production  of  a  calculus 
in  one  kidney  are  very  Kable  to  lead  to  calculus-formation  in  the 
opposite  kidney  as  well.  Only  yesterday  I  examined  a  patient 
who  had  been  operated  upon  sixteen  years  ago  by  the  late  Dr. 
Nicholas  Senn.  Dr.  Senn  removed  a  calculus  from  the  right 
kidney.  The  skiagram  now  shows  a  calculus  of  similar  size  and 
shape  in  the  left  kidney.  There  has  been  no  reformation  of 
calculus  in  the  right  kidney. 

According  to  these  Mayo  statistics,  the  pain  was  present  in 
the  non-affected  side  in  16  cases.  If  in  these  16  cases  one  had 
examined  the  painful  side  alone  with  the  x-rays,  he  would  have 
overlooked  entirely  the  calculus  in  the  opposite  kidney.  The 
x-ray  may  also  be  the  deciding  factor  in  the  operation — whether 
it  is  to  be  pyelotomy,  ureterotomy,  or  nephrotomy.  Surely, 
if  one  can  avoid  it,  one  will  not  incise  the  kidney  for  a  calculus 
which  can  be  reached  by  way  of  the  pelvis.  This  latter  plan  I 
have  followed  uniformly  since  1892,  when  I  began  it  in  my 
service  in  St.  Joseph's  Hospital.  Furthermore,  I  always  suture 
the  ureter  with  fine  catgut. 

OPERATION 
[Dr.  Murphy  made  his  usual  lumbar  incision.]     I  am  starting 
this  incision  just  below  the  twelfth  rib.     [Continues  the  dissec- 
tion.]   Here  is  the  iliohypogastric  nerve;   above  is  the  twelfth 
thoracic,  and  lower  down  the  ilio-inguinal:  I  am  carefully  avoid- 
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ing  them  in  my  dissection.  To  cut,  or  tear,  one  of  these  nerves 
produces  a  postoperative  area  of  cutaneous  anesthesia,  which  the 
patient  is  certain  to  complain  of;  and  accidentally  to  include  the 
nerve  in  a  suture  results  in  an  area  of  either  anesthesia  or  hyper- 
esthesia, or  in  a  combination  of  the  two — atKBsthesia  dolorosa, 
[Dr.  Murphy  divides  the  twelfth  rib  to  provide  more  room.] 

On  the  right  side  the  diaphragm  is  seldom  below  the  level  of 
the  outer  half  of  the  twelfth  rib  and  is,  therefore,  not  much  in 
danger  of  being  incised  with  injury  to  the  pleura  when  this  rib  is 
cut.  [Dr.  Murphy  continues  the  dissection  and  exposes  the 
kidney.] 

Let  the  record  show  that  the  kidney  is  enlarged  and  situated 
high  up  beneath  the  diaphragm. 

At  last  I  am  able  to  reach  its  upper  pole  and  pass  my  finger 
around  it.  I  have  now  enlarged  the  external  opening  enough 
successfully  to  deliver  the  kidney.  [Dr.  Murphy  brings  the 
kidney  out  upon  the  surface  of  the  loin  and  retains  it  by  the  usual 
sling.] 

We  use  these  gauze  strips  £ls  a  sling  to  support  the  kidney  in 
this  position.  The  entire  organ  is  much  enlarged.  I  have  be- 
tween my  fingers  the  pelvis  of  the  ureter,  but  I  can  feel  no  cal- 
culus in  it.  Both  the  kidney  and  the  pelvis  of  the  ureter  appear 
entirely  free  of  calculi,  just  as  we  concluded  from  our  study  of  the 
skiagrams.  Now  we  shall  examine  the  ureter,  and  I  think  we 
shall  find  the  calculus  at  this  point.  Here  it  is,  about  an  inch 
and  a  half  below  the  pelvic  end  of  the  ureter;  it  is  wedged  down 
into  the  funnel  which  the  upper  end  of  the  ureter  makes,  and 
that  explains  why  it  produced  the  obstruction.  So  tightly  is  it 
wedged,  that  it  could  not  slip  back.  I  am  trying  to  make  it  slip 
back  into  the  pelvis  by  milking  the  ureter,  but  it  will  not  sKp 
back,  so  that  I  must  remove  it  as  it  lies  in  the  ureter,  and  that 
will  not  be  so  very  easy,  because  this  portion  of  the  ureter  is  not 
so  accessible  to  us  as  the  pelvis  is. 

I  am  exposing  the  ureter  and  bringing  it  up  so  that  all  in  the 
room  can  see  it.  There  it  is,  and  here  is  the  bulging  which  the 
calculus  makes.  I  must  palpate  again  to  make  certain  that 
this  is  a  calculus:  it  is  a  calculus  and  a  very  hard  one.     To  pre- 
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vent  leakage  I  am  compressing  the  ureter  on  each  side  of  the 
calculus  and  am  now  making  a  longitudinal  incision  over  the 
calculus.  .  .  .  It  is  still  difficult  to  dislodge  it,  so  firmly  is 
it  fixed  in  place.  See  how  white  it  appears!  It  is  a  phosphatic 
calculus,  apparently.  Note  these  knobby  little  projections  on  it. 
Is  it  to  be  wondered  at  that  they  caused  pain,  and  that  the  calculus 
was  wedged  in  so  firmly?  We  shall  have  no  difficulty  in  uniting 
this  ureter  with  an  over-and-over  stitch.  The  cut  edges  of  the 
ureter  heal  more  readily  than  those  of  any  other  tissue  in  the 
body,  with  the  exception  of  the  edges  of  the  peritoneum.  It  was 
a  little  difficult  to  remove  the  calculus  through  this  small  opening, 
but  I  am  glad  that  we  were  able  to  remove  it  without  having  to 
extend  the  incision  farther  downward,  for  we  were  able  to  lift 
the  ureter  up  far  enough  to  obtain  fairly  good  access  to  it.  I  am 
now  closing  the  ureter  with  a  single  over-and-over  iodin  catgut 
stitch. 

Our  next  step  is  the  closure  of  the  wound,  and  we  are  drawing 
the  muscles  together  with  deep  figure-of-8  stitches,  in  order  to 
prevent  the  subsequent  development  of  hernia. 

Let  the  record  show  that  on  closing  the  wound  the  operator 
inspected  the  field  to  see  that  no  sponges  or  instrmnents  re- 
mained, and  that  Sister  Victorine  reported  the  sponges  coimted 
and  correct. 

POSTOPERATIVE  COMMENTS 

In  a  renal  operation  there  is  fully  as  much  danger  in  leaving 
a  sponge  in  the  wound  as  there  is  in  leaving  one  in  the  abdomen. 
Indeed,  I  think  that  the  danger  of  a  sponge  producing  subse- 
quent complications  is  even  greater  in  renal  operations. 

Sometimes  a  drop  of  urine  may  leak  from  the  sutured  ureter, 
but  the  last  operation  of  ureterotomy  which  we  performed  was 
followed  by  primary  healing  without  urinary  leakage,  and  yet 
in  that  case  we  closed  the  ureter,  as  here,  with  but  a  single 
suture.  As  a  precautionary  measure,  however,  I  am  inserting 
this  small  rubber  drain  down  to  the  site  of  the  ureteral  incision. 

Let  the  record  show  that  the  kidney  was  much  enlarged  and 
lay  high  up  in  the  loin,  and  that  we  had  considerable  difficulty 
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in  bringing  it  out  through  the  subcostal  incision,  in  spite  of  our 
having  previously  divided  the  twelfth  rib  to  gain  more  room. 

We  used  the  curved  subcostal  incision  instead  of  the  down- 
ward prolongation  of  the  usual  liunbar  incision,  in  order  to  secure 
easier  access  to  this  kidney,  which  was  situated  very  high  up. 

Let  the  record  show  further  that  we  exposed  the  last  thoracic, 
the  iliohypogastric,  and  the  ilio-inguinal  nerves  early  in  the  opera- 
tion, but  did  not  cut  them  in  the  original  incision,  and  that  we 
were  careful  also  to  avoid  catching  them  in  the  figure-of-8 
sutures  with  which  we  closed  the  wound. 

[The  usual  copious  gauze  dressing  was  applied.] 

[N.  B. — The  wound  healed  by  complete  primary  imion,  and 
no  urine  escaped  from  it  at  any  time.  The  wound  was  inspected 
on  September  29th,  and  a  few  stitches  were  removed  on  October 
2d.  Four  days  later,  on  October  6,  1914,  the  drainage-tube 
and  the  remaining  stitches  were  removed,  and  the  patient  was 
permitted  to  go  home.  He  has  remained  well  up  to  the  present 
time.] 

[A  diagnostic  talk  on  the  symptoms  and  signs  of  renal  and 
ureteral  calculus  was  published  in  the  Clinics  for  October,  19 14, 
pp.  871-873;  and  a  mulberry  and  tunneled  ureteral  calculus, 
together  with  a  skiagram,  was  reported  in  the  Clinics  for  April, 
1913,  pp.  287-293.] 
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RETROPERITONEAL   SARCOMA  —  EXPLORA- 
TORY LAPAROTOMY 

Summary:  Clinical  history  of  patient;  examination;  comments — diagnosis; 
B.  coli  infections  form  hard  masses  at  times;  operation — tumor  exposed; 
postoperative  comments — sites  of  lymphosarcoma  and  nature  according  to 
site  involved — bloody  transudate  caused  by  sarcoma  near  serous  timics; 
value  of  Coley's  serum  in  lymphosarcoma;  use  of  arsenic  in  sarcoma,  in  certain 
types  of  connective-tissue  timiors,  and  in  sprue;  origin  and  nature  of  sodium 
cacodylate;  prognosis;  natural  history  of  sarcoma;  fever  necrotizes  malignant 
cells;  explanation  of  the  paralysis  in  this  patient;  demonstration  of  patient 
two  months  later — tumor  not  in  evidence. 


HISTORY 

The  patient,  a  male  aged  twenty-one  years,  was  admitted  to 
hospital  April  7,  191 5.  The  family  history  is  negative.  The 
past  history  revealed  an  ischiorectal  abscess  one  year  previously, 
which  was  cured  by  an  operation.  The  abscess  had  lasted  three 
months.    There  is  no  history  of  injury. 

The  present  trouble  was  first  noticed  nearly  eight  weeks  ago, 
on  February  15,  19 15,  and  began  acutely  with  extreme  malaise 
and  soreness  in  the  left  upper  quadrant  of  the  abdomen.  There 
were  no  chills,  nor  was  there  fever,  cough,  or  loss  of  appetite. 
He  was  constipated  at  the  time.  He  was  confined  to  bed  for  a 
week,  at  the  end  of  which  time  he  resumed  work,  but  felt  this 
constant  sensation  of  malaise.  After  being  at  work  three  weeks, 
a  numbness  developed  in  the  right  great  toe  and  he  gradually 
lost  control  of  the  right  foot.  At  present  the  numbness  extends 
to  within  a  few  inches  of  the  knee.  About  one  week  after  the 
nimibness  in  the  toe  developed  he  noticed  a  pain  in  the  lumbar 
region  of  the  spine,  and  this  pain  radiated  aroimd  into  the  right 
hip  and  down  the  right  lower  extremity.  By  its  persistence  this 
pain  keeps  him  awake  nights. 

Five  days  ago,  on  April  2d,  the  patient  passed  large  amounts 
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of  urine,  and  the  physician  who  examined  it  found  pus  and  blood- 
cells.  At  present  the  urine  approximates  more  nearly  the  nor- 
mal, showing  only  four  white  cells  to  the  yi  objective  micro- 
scopic field.  Since  the  onset  of  the  malady,  February  15th, 
the  patient  has  lost  from  15  to  18  pounds  in  weight.  A  leuko- 
cyte count  made  five  days  ago,  on  April  2d,  showed  13,000  poly- 
morphs. He  has  had  no  high  fever,  and  the  temperature  upon 
admission  at  3  o'clock  to-day  is  99.2°  F.  The  leukocyte  count 
to-day  is  9000, — 4000  less  than  the  previous  count, — and  the 
hemoglobin  estimation  is  90  per  cent. 

Examination  hy  Dr.  Murphy  on  April  ph. — ^There  are  two 
masses — one  on  each  side  of  the  spinal  column.  The  finger  can 
pass  between  these  two  masses  as  one  goes  downward  from  the 
navel;  ascending  from  the  navel,  they  come  very  close  together. 
They  are  hard — absolutely  ligneous;  they  do  not  fluctuate,  nor 
do  they  )deld  to  compression  like  a  psoas  abscess  would.  This 
induration  extends  downward  in  the  line  of  the  rectus  muscle, 
and  seems  to  be  fij^ed  to  the  os  pubis  at  the  attachment  of  the 
rectus  muscle.  Rectal  examination  reveals  that  the  pelvis  is 
filled  with  a  hard,  indurated  mass  similar  in  hardness  to  those  I 
felt  above.  The  mass  is  anterior  to  the  rectum:  none  of  it  is 
posterior.  It  does  not  involve  the  prostate.  It  is  behind  the 
bladder  and  between  the  bladder  and  the  rectum,  in  the  recto- 
vesical pouch  of  peritoneum.  The  seminal  vesicles  are  not  in- 
volved. There  is  not  the  slightest  fixation  of  the  spine  at  any 
point.  The  skiagram  does  not  show  pathologic  change  in  the  body 
of  any  vertebra.  The  mass  is  a  retroperitoneal  condition  that  in- 
volves certain  spinal  nerves  situated  in  its  area,  particularly  the 
upper  sacral  trunks,  and  is  probably  a  retroperitoneal  sarcoma. 
The  patient  is  advised  to  imdergo  an  exploratory  operation. 

COMMENTS 
Dr.  Murphy  (April  10,  191 5) :  When  you  review  the  history 
and  consider  the  pain  in  the  back,  the  motor  disturbances  in  the 
lower  extremity,  and  the  clinical  detection  of  masses  on  both  sides 
of  the  lower  abdomen,  the  first  thing  you  think  of  is  Pott's  disease 
of  the  spine;  but  when  you  ask  the  patient  to  bend  his  spine,  there 
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is  perfect  motion  in  the  spine  in  all  directions.  If  he  had  Pott's 
disease  with  granulation  tissue  compressing  the  spinal  cord,  he 
would  not  have  a  movable  spine;  that  is  proposition  No.  i. 
Proposition  No.  2  is  to  determine  the  nature  of  the  hard  masses 
in  the  abdomen.  They  do  not  fluctuate;  they  are  smaller 
toward  the  sternum  and  diverge  and  enlarge  as  they  go  downward; 
as  they  pass  upward  they  come  over  toward  the  mid-rectus 
muscle  zone.  The  next  condition  to  exclude  is  a  mass  of  im- 
pacted feces.  This  timior  is  as  hard  as  wood;  it  is  not  movable; 
if  it  consisted  of  an  accumulation  of  impacted  feces  it  should  be 
movable,  but  it  is  firmly  fixed.  Examination  shows  nothing 
abnormal  in  the  chest,  nor  in  the  mediastinum,  but  rectal  ex- 
amination discloses  that  the  whole  field  forms  one  firm,  wood- 
like mass,  as  hard  as  bone, — ligneous,  we  called  it, — and  that  it  is 
situated  anterior  to  the  rectum,  but  not  posterior.  The  mass 
fills  all  the  available  space  in  the  pelvis,  so  that  the  examining 
finger  is  unable  to  get  by  it  in  any  direction.  The  urinary  blad- 
der cannot  be  felt:  it  seems  to  be  shut  off  from  palpation  by  this 
hard,  ligneous  mass. 

The  next  step  in  the  diagnosis  is  the  consideration  of  the 
urinary  findings.  Yesterday,  April  9th,  there  was  no  sugar, 
nor  albmnin  in  the  urine,  and  there  were  no  casts,  nor  red  blood- 
cells.  Fifteen  to  20  white  cells  were  found  in  each  microscopic 
field  (y^  objective),  showing  an  increased  number  of  leukocytes. 
Leukocytes  in  the  urine  are  increased,  first,  by  lesions  within  the 
bladder  or  elsewhere  in  the  urinary  tract;  secondly,  by  lesions 
outside  of  the  urinary  tract,  but  juxtaposed  to  it.  You  find  this 
leukocytic  increase  in  women  with  pelvic  cellulitis;  you  find  it 
in  men  who  have  an  infection  in  the  pelvis,  and  in  para-  or  peri- 
renal abscesses  not  communicating  with  the  ureter.  An  inflamed 
condition  of  the  urinary  tract  and  discharge  from  it  would  also 
give  rise  to  this  leukocytic  increase.  There  is  nothing  additional 
to  suggest  an  erosion  in  the  urinary  tract.  A  single  specimen  of  urine 
to-day  showed  from  40  to  50  red  blood-cells :  at  the  office,  forty- 
eight  hours  ago,  there  was  no  blood  at  all  in  the  urine,  so  that  the 
red  blood-cells  must  have  come  after  my  bimanual  examination. 

These  masses  are  extremely  hard.     Colon-bacillus  infections 
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and  tuberculosis  give  rise  to  Kgneous  masses.  Fecal  concretions 
from  the  appendix  may  begin  to  bore  their  way  to  the  surface  and 
give  all  the  appearances  of  a  sarcoma;  you  cut  through  from  one 
and  one-half  to  two  inches  of  infiltrated  tissue  and  then  get  down 
upon  the  fecolith.  I  remember  learning  that  lesson  early  in  life, 
because  I  paid  for  it  by  an  error  in  diagnosis  and  prognosis  and 
the  subsequent  humiliation.  Since  learning  it  I  have  noticed 
that  certain  types  of  colon-bacillus  infection  give  masses  of 
infiltration  resembling  actinomycotic  infections,  but  colon- 
baciUus  and  ray-fungus  infections  produce  comparatively  small 
masses,  while  here  the  masses  of  infiltration  are  very  large. 

After  the  physical  examination  and  analysis  of  the  history, 
the  conclusion  we  reached  was  that  we  had  to  deal  with  a  sar- 
coma, and  we  are  about  to  perform  an  exploratory  operation  to 
be  sure  that  the  diagnosis  is  correct.  If  it  is  correct,  then  we 
have  a  definite  plan  of  treatment  to  follow,  but  one  which  we  are 
not  justified  in  following  to  the  superlative  degree  imless  the 
diagnosis  be  proved  beyond  question. 

Impacted  feces  could  be  just  as  hard  as  these  masses,  but 
they  should  be  movable.  I  have  never  seen  impacted  feces  that 
could  not  be  displaced  in  some  direction.  A  tuberculin  test  was 
made  and  was  negative.  These  large  masses  to  the  left  appear 
to  be  retroperitoneal  sarcomata. 

EXPLORATORY  OPERATION 
[Dr.  Murphy  makes  the  usual  incision  for  a  laparotomy.] 
There  is  the  urinary  bladder,  pushed  up  by  the  tumor  in  the 
pelvis.  You  see  why  I  could  not  palpate  the  bladder  from  below. 
There  is  the  hard  tumor — hard  as  wood — situated  retroperito- 
neally  and  behind  the  mesentery.  Now  it  is  not  necessary  to 
excise  a  specimen  of  the  tumor  in  order  to  establish  the  diag- 
nosis: it  diagnoses  itself.  In  filling  the  pelvis  the  mass  has 
pushed  the  bladder  away  out  of  the  field.  I  would  open  that 
capsule  of  the  sarcoma  were  it  not  for  the  fear  of  disseminating  the 
disease  throughout  the  peritoneum.  The  sarcoma  is  inoperable. 
Now  we  shall  close  the  abdominal  wall.  We  are  making  our 
usual  ectropion  of  the  peritoneal  edges. 
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POSTOPERATIVE  COMMENTS 

What  was  the  nature  of  the  primary  growth?  I  should  say 
that  it  was  a  lymphosarcoma.  Internally,  lymphosarcoma  be- 
gins only  in  a  few  distinct  places  where  lymphoid  tissue  is  pres- 
ent, as  in  the  mediastinum,  the  retroperitoneal  tissues,  the 
subpleural  tissues,  and  the  tissue  in  the  mesentery  where  the 
latter  shades  off  into  the  retroperitoneal  tissue.  As  the  lympho- 
sarcoma develops  it  may  come  up  between  the  laminae  of  the 
mesentery,  pushing  the  bowel  before  it,  and  present  beneath 
the  abdominal  wall  hard,  ligneous  masses.  You  remember 
the  importance  we  placed  upon  the  ligneous  hardness  before 
opening  the  abdomen:  this  very  hardness  helps  one  establish 
the  diagnosis.  When  the  sarcoma  begins  in  the  mesentery  of 
the  small  intestine,  you  will  find  involved  practically  the  whole 
length  of  the  mesentery,  from  the  duodenojejunal  flexure  across 
the  spine  to  the  right  sacro-iliac  synchondrosis. 

This  tumor  began  on  the  side  and  remained  on  the  side. 
There  are  no  demonstrable  metastases  in  the  thoracic  cavity. 
There  is  no  fluid  in  the  chest,  and  none  in  the  peritoneal  cavity. 
When  the  neoplasm  increases  in  size,  peritoneal  fluid,  which  is  so 
t)^ical  of  malignant  lesions  involving  the  peritoneum  or  the 
subperitoneal  tissue,  will  appear.  Sarcoma  causes  a  bloody 
transudate  into  the  serous  cavity  of  its  neighboring  field,  and 
that  bloody  fluid  is  practically  pathognomonic  of  malignancy. 
In  tuberculosis  of  the  lung  or  testis  bloody  fluid  is  found — 
though  rarely — in  the  pleura  and  in  the  tunica  vaginalis.  Bloody 
fluid  that  is  withdrawn  during  paracentesis  of  a  serous  cavity  is 
always  very  suggestive,  if  not  characteristic,  of  malignancy,  and 
when  withdrawn  from  the  peritoneal  cavity  practically  always 
indicates  a  para-  or  retroperitoneal  sarcoma.  Remember,  I 
said  bloody  fluid,  not  blood. 

Coley^s  Serum. — In  a  large  percentage  of  the  cases  lympho- 
sarcomata  have  shown  more  striking  effects  from  Coley's  serum 
than  from  any  other  form  of  treatment,  although  radium  often 
causes  rapid  disappearance  of  this  variety  of  sarcoma.  This 
patient  will  be  treated  by  Coley's  serum  together  vAxh  diffuse 


952  CLINICS   OF  JOHN  B.   MURPHY 

exposures  of  high-tension  x-rays  over  the  abdomen.  The  Coley 
serum  will  be  pushed  as  far  as  he  can  possibly  stand  it  without 
his  breaking  down.  Remember,  this  serima  is  a  two-edged 
sword,  and  we  are  just  beginning  to  learn  some  of  the  things 
for  which  we  are  indebted  to  Dr.  Coley.  I  think  that  through 
Dr.  Coley  we  are  learning  how  to  differentiate  the  cases  which 
offer  more  striking  results,  and  in  these  selected  cases  we  are  ob- 
taining results  that  are  worth  while. 

We  have  had  two  cases  of  maHgnant  growths  that  we  sent  to 
Dr.  Coley  recently — one  a  carcinoma,  the  other  a  sarcoma. 
One  of  these  neoplasms  involved  the  bones  of  the  face  and  pushed 
the  eyes  apart  from  each  other.  An  operation  was  out  of  the 
question,  and  so  we  sent  him  to  Dr.  Coley.  Three  months  later, 
upon  receiving  a  photograph  of  the  patient  from  Dr.  Coley  show- 
ing the  effects  of  treatment,  I  could  not  recognize  the  man:  the 
facial  bones  had  receded  into  their  normal  positions.  (See 
next  case,  p.  957.)  That  result  was  sufficient  reward  to  the 
patient  for  having  taken  the  treatment.  Now  in  this  case  we 
shall  start  in  to  push  the  doses  of  Coley's  serum  to  the  limit  of 
toleration. 

Arsenic. — Associated  with  the  Coley  sertma  we  give  superla- 
tive doses  of  arsenic.  Why?  Because  half  a  century  or  longer 
before  we  knew  the  specific  relation  between  arsenic  and  the 
spirochetic  infection,  we  knew  that  arsenic  cured  certain  types 
of  connective- tissue  timiors.  The  old  clinicians  recognized  this 
beneficial  action  of  arsenic  when  they  were  giving  Fowler^s 
solution  for  tabes  dorsahs — long  before  we  knew  anything  about 
**6o6."  Now  we  know  that  sodium  cacodylate  may  be  adminis- 
tered in  colossal  doses,  hypodermically,  of  from  two  to  ten 
grains  every  one,  two,  or  three  days.  Billings  was  the  first  to 
use  sodium  cacodylate  to  promote  absorption  of  the  firm  masses 
of  connective  tissue  that  were  associated  with  pericarditis  (cor 
villosum) ,  and  in  this  class  of  cases  the  drug  had  a  striking  effect. 
Long  before  it  was  used  in  that  way  we  were  using  it  for  these 
neoplasms,  but  not  in  such  large  doses  as  we  employ  at  the  pres- 
ent time.  When  we  found  it  had  such  striking  effects  upon 
connective-tissue  neoplasms,  we  began  using  it  in  the  treatment 
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of  the  primary  lesion  of  syphilis.  I  think  that  when  given  in 
large  doses,  daily  and  hypodermically,  sodium  cacodylate  has  a 
much  more  rapid  curative  effect  than  "606'*  has.  If  under  its 
use  a  chancre  does  not  disappear  within  ten  or  twelve  days,  you 
are  not  giving  large  enough  doses.  By  beginning  with  two,  three, 
or  four  grains  daily  and  increasing  the  dose  to  ten  grains  every 
third  day,  you  will  be  surprised  how  chancres  just  melt  away 
within  a  week,  and  how  the  patients  remain  practically  free 
from  toxic  manifestations  of  the  drug. 

While  speaking  of  sodium  cacodylate,  it  is  interesting  to 
record  the  experiences  of  Dr.  J.  O.  Limn,  of  Manila,  P.  I.,  who, 
on  April  15,  191 5,  read  a  commimication  before  the  Manila 
Medical  Society,  entitled:  "The  Treatment  and  Cure  of  Sprue 
with  Arsenical  Compounds."  Some  of  Dr.  Lunn's  conclusions 
were  as  follows: 

"That  either  neosalvarsan  or  sodium  cacodylate,  when  given 
intravenously  or  intramuscularly  respectively,  has  the  power  of 
curing  sprue. 

"That  apparently  hopeless  cases  of  sprue  can  be  cured  with 
sodiima  cacodylate. 

"That  sodium  cacodylate  may  be  given  intramuscularly  in 
very  large  doses  without  causing  the  slightest  symptom  of  ar- 
senical poisoning. 

"That  it  is  probably  better  to  follow  the  suggestion  of  Dr. 
J.  B.  Murphy  regarding  the  administration  of  sodium  cacodylate 
in  syphilis,  i.  e.,  to  give  4  or  5  grains  of  the  drug  at  one  dose,  and 
not  to  repeat  it  within  four  days  unless  there  are  special  indica- 
tions therefor. 

"That  chemically  pure  sodium  cacodylate  only  can  be  used. 

"That  administration  of  sodium  cacodylate  causes  the  pa- 
tient none  of  the  suffering,  such  as  chills,  fever,  nausea,  vomiting, 
and  malaise,  which  some  of  the  other  arsenical  compounds — 
namely,  salvarsan  and  neosalvarsan — often  cause." 

[Sodium  cacodylate  has  been  referred  to  so  frequently  in 
these  pages  that  a  brief  description  of  the  drug  will  be  given. 
The  credit  of  introducing  sodium  cacodylate  as  a  therapeutic 
agent  belongs  to  Gautier,  who,  on  Jime  6,  1899,  reported  a  series 
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of  observations  in  conjunction  with  Burlureaux  ("  Cacodylates 
de  Sonde,"  Btdl.  Gin.  de  Therapeutiqice,  1901,  clxi,  p.  524).] 
Cacodylate  of  sodium  is  an  organic  salt  of  arsenic. 

/CH3 

Formula:  As— CH3 

^ONa 

It  is  a  white,  amorphous  powder,  soluble  in  water,  tasteless 
and  inodorous.  The  dose  is  from  J/^  to  i}4  grains,  although  as 
much  as  13  grains  have  been  given  daily  for  several  weeks  with- 
out producing  toxic  effects. 

One  and  one-half  grains  of  sodium  cacodylate  are  equivalent 
in  arsenic  to  about  i  grain  of  arsenous  acid;  3  grains  of  sodium 
arsenate,  and  100  minims  of  Fowler's  solution. 

Sodium  cacodylate  is  best  given  hypodermically  for  ten  days, 
followed  by  rest  for  ten  days.  Loss  of  appetite  and  elevation  of 
temperature  are  indications  for  temporary  cessation  of  treat- 
ment. 

Gau tier's  original  formula  was: 

I^.    Sodii  cacodylat gr.  c  (6.40  gm.) 

Aq.  dest 5iij  (90.0  ex.) 

Acidi  carbolici tijij  (0.06  c.c.) 

Boil,  filter  through  sterilized  filter,  and  bring  up  to  100  c.c.  (3  ounces)  with 
distilled  water.  Each  cubic  centimeter  contains  0.05  cgm.  (|  grain) 
of  the  salt. 

After  injection,  arsenic  can  be  found  at  time  of  first  urination, 
and  its  elimination  continues  for  a  month. 

Gautier  insists  upon  the  necessity  of  administering  the  drug 
hypodermically, 

PROGNOSIS 

What  is  the  prognosis  in  this  case?  It  is  hope:  the  hope  that 
the  patient  will  get  better,  the  hope  even  that  he  will  get  well. 
I  remember  one  of  the  early  cases  in  which  we  used  :i;-rays  for 
another  purpose  upon  a  patient  who  also  had  sarcoma,  and  the 
sarcoma  disappeared  entirely.  X-rays,  sodium  cacodylate,  and 
Coley's  serum  seem  to  have  a  striking  effect  upon  some  types  of 
sarcoma.  Why  do  I  say  upon  some  types?  Because  we  do  not 
know  much  about  the  natural  history  of  sarcoma  except  that 
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there  is  a  sarcoma  for  every  type  of  connective  tissue  in  the  body. 
We  know  that  some  sarcomata  grow  rapidly  while  others  grow 
slowly.  We  know  that  some  of  them  are  cured :  some  even  by  so 
slight  a  therapeutic  agent  as  an  elevation  of  temperature.  Sar- 
comatous and  carcinomatous  cells  do  not  withstand  the  degree 
of  elevation  of  temperature  that  normal  cells  withstand,  and  are 
necrotized  by  high  fever.  Whether  it  is  this  elevation  of  tem- 
perature that  so  commonly  follows  the  injection  of  Coley's 
serirni  that  kills  the  malignant  cells,  or  whether  it  is  the  effect 
of  the  mixed  toxins  that  cures,  we  do  not  know,  and  to  the  patient 
it  does  not  matter.  We  have  at  present  in  the  hospital  a  patient 
who  had  an  enormous  inoperable  sarcoma  of  the  ilium.  The 
tirnior  was  so  large  that  it  measured  from  six  to  eight  inches  in 
diameter,  but  with  the  use  of  Coley's  senun  it  has  practically 
disappeared.  The  patient  was  a  druggist — a  very  intelligent 
man — and  he  stood  the  reaction  of  Coley's  senmi  very  well. 
Were  you  to  examine  him  at  present  you  would  scarcely  find 
anything  beyond  some  slight  thickening  of  the  ilium. 

This  patient's  paralysis  is  due  to  the  involvement  of  the 
sacral  nerve-trunks  in  the  neoplasm.  His  right  lower  extremity 
is  paralyzed  because  the  sarcoma  has  invaded  the  lumbosacral 
plexus,  and  this  plexus  is  being  subjected  to  compression  be- 
cause the  reflexes  have  disappeared,  showing  that  it  is  a  peripheral 
lesion,  and  not  a  cord  lesion  higher  up  than  the  sacral  centers. 
In  the  history  the  patient  said  that  he  could  not  walk  because  the 
right  leg  was  paralyzed.  He  has  no  reflexes  present  to-day — 
an  indication  that  the  neoplasm  involves  the  nerves  between  the 
presiding  cell-bodies  in  the  spinal  cord  and  the  periphery.  If 
the  reflexes  are  present  and  exaggerated,  the  lesion  is  situated 
proximal  to  the  presiding  cells  in  the  cord. 

RECAPITULATION 
Let  the  record  show  that  in  the  right  side  of  the  abdomen, 
extending  up  to  the  kidney  and  down  into  the  pelvis,  there  was  a 
firm,  Ugneous  mass  with  a  vascular  surface,  immovable  and  fixed 
to  the  bones  of  the  pelvis;  that  on  the  opposite  side  there  was  the 
same  condition  extending  up  along  the  side  of  the  spine,  leaving 
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a  sulcus  in  the  middle  that  resembled  in  appearance,  but  not  in 
size,  a  cerebral  sulcus. 

When  you  look  at  the  tmnor  in  situ  it  reproduces  the  shape 
of  the  cerebellum.  Extending  deeply  into  the  pelvis  along  the 
side  of  the  pubic  bone  was  this  firm,  round  thickening;  it  did 
not,  however,  begin  in  the  pubic  bone.  It  was  this  fixed  in- 
filtration of  the  neoplasm,  as  it  went  down  into  the  right  side  of 
the  pelvis  and  involved  the  sciatic  nerve,  that  caused  the  paralysis 
of  the  lower  extremity. 

Let  the  record  show  further  that  it  was  deemed  inadvisable 
to  remove  a  portion  of  the  tumor  for  diagnostic  purposes,  lest 
the  division  of  its  capsule  would  expose  the  peritoneum  to  the 
semination  of  malignant  cells  which,  if  implanted,  could  spread 
rapidly  over  the  raw  peritoneal  surface;  that  the  bladder  was 
pushed  entirely  out  of  the  pelvis  upward  to  above  the  symphysis 
pubis,  so  that  it  came  into  the  field  when  I  was  opening  the  ab- 
domen, necessitating  my  entering  higher  in  order  to  avoid  in- 
juring the  bladder. 

Let  the  record  show  that,  on  closing,  the  operator  examined  the 
peritoneal  cavity  to  see  that  no  sponges  or  instnunents  remained; 
and  that  Sister  Victorine  reported  the  sponges  counted  and 
correct. 

Dr.  Murphy  (June  8,  191 5,  two  months  after  operation): 
Here  is  a  striking  case  of  sarcoma  of  the  lymphoid  type.  You 
see  that  the  tumor  has  practically  disappeared.  As  to  the  perma- 
nency of  cure,  we  are  uncertain,  but  the  result  is  striking  in  a 
case  in  which  operative  removal  of  the  neoplasm  was  out  of  the 
question. 

[Cases  of  retroperitoneal  sarcoma  have  been  published  in  the 
Clinics  for  August,  1912,  pp.  537-544;  December,  1914,  pp. 
1 215-1223.  With  the  latter  case  is  included  a  sketch  of  the 
timaor  in  situ  on  p.  1221.] 


INOPERABLE  RECURRENT  CARCINOMA  OF 
NASOPHARYNX  INVOLVING  BOTH  SU- 
PERIOR MAXILLiE,  ETHMOID,  FRONTAL 
AND  MALAR  BONES  —  INJECTION  OF 
MIXED  TOXINS— DISAPPEARANCE  OF  NEO- 
PLASM UNDER  FIVE  WEEKS  OF  TREAT- 
MENT 

By  William  B.  Coley,  M.D. 

New  York  City 


The  patient,  a  male  aged  thirty-eight  years,  was  admitted 
to  the  General  Memorial  Hospital  in  New  York  city  on  January 
27,  191 5.  The  family  history  is  negative.  The  patient  has  a 
congenital  cleft-palate. 

Five  months  previously,  in  August,  1914,  he  first  noticed 
difiiculty  in  breathing  through  the  nostrils.  On  August  15th  he 
consulted  Dr.  J.  H.  Thorpe,  of  Owensboro,  Kentucky,  who  found 
a  tumor  in  the  nasopharynx,  behind  the  soft  palate.  On  August 
i8th  two  specimens  were  removed  from  the  neoplasm,  both  of 
which,  however,  were  lost  during  transit  in  the  mails.  Two 
weeks  later  another  specimen  was  removed,  and  microscopic 
examination  showed  it  to  be  nothing  but  simple  adenoid  tissue. 
Clinically,  Dr.  Thorpe  regarded  the  trouble  as  malignant.  On 
September  3d  he  operated  upon  the  patient,  removing  as  much 
of  the  tumor  as  he  could  reach.  Recurrence  took  place  almost 
immediately,  and  the  disease  extended  upward  into  the  region  of 
the  bridge  of  the  nose  and  frontal  sinuses.  A  second  operation 
was  performed  by  Dr.  Thorpe  on  December  12,  1914,  with  electric 
wire,  cautery,  and  curet.  The  operation  was  an  extensive  one, 
though  incomplete,  and  the  patient  lost  much  blood.  The 
tumor  grew  more  rapidly  after  the  operation  than  before.    The 
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patient's  health  failed  rapidly  and  the  pain  became  more  severe, 
requiring  ^-grain  doses  of  morphin  for  relief. 

In  October,  19 14,  the  patient  noticed  that  his  jaws  did  not 
come  together,  and  that  the  upper  jaw  in  the  region  of  the  cleft 
in  the  bard  palate  had  begun  to  spread;  he  was  no  longer  able 
to  wear  a  plate.  On  December  28th  he  consulted  a  physician 
of  Louisville,  Kentucky,  who  stated  that  the  tumor  was  imdoubt- 
edly  malignant,  probably  carcinomatous,  but  that  it  was  too  ex- 
tensive for  operative  treatment,  and  advised  the  patient's  wife 
to  take  him  home  and  make  him  as  comfortable  as  possible, 
thereby  promoting  euthanasia.  He  continued  to  grow  worse, 
and  by  the  middle  of  January  was  confined  to  bed.  He  began 
to  have  hemorrhages  from  the  tmnor,  sometimes  losing  as  much 
as  several  ounces  of  blood  at  a  time. 

On  January  25,  19 15,  he  was  taken  to  Chicago  to  consult  Dr. 
J.  B.  Murphy.  The  latter  had  an  x-ray  photograph  taken  of 
the  patient's  head,  but  considered  the  condition  entirely  in- 
operable, and  referred  him  to  me  for  toxin  treatment. 

Upon  admission  to  my  service  physical  examination  showed 
that  the  patient  was  very  weak  and  anemic,  and  imable  to  walk 
without  being  supported.  He  had  severe  pain  in  the  head,  and 
the  pain  was  specially  marked  in  the  frontal  region,  and  re- 
quired ^-grain  doses  of  morphin  for  rehef .  The  whole  contour 
of  the  forehead  and  upper  portion  of  the  face  and  nose  was  mark- 
edly distorted  (Figs.  235,  236).  There  was  a  tumor  involving 
both  nasal  cavities,  both  superior  maxillae,  and  the  ethmoid  and 
sphenoid  bones,  producing  a  great  broadening  of  the  nose,  par- 
ticularly marked  at  the  bridge  of  the  nose  (which  was  two  inches 
in  width),  and  bulging  of  the  whole  frontal  region.  The  right 
malar  bone  was  much  more  prominent  than  the  left,  but  both 
were  enlarged.  There  was  also  marked  exophthalmos  of  the 
right  eye,  with  dislocation  of  the  ball  outward  for  one  inch  or 
more,  causing  inability  to  focus;  he  had  not  been  able  to  read 
for  more  than  a  month.  The  tumor  extended  down  as  far  as  the 
upper  lip.  The  patient  had  a  complete  congenital  cleft-palate — 
an  embryonal  defect  which,  based  on  the  Cohnheim  theory,  might  have 
had  an  etiologic  influence  in  the  development  of  this  malignancy. 
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The  superior  maxillae  had  been  separated  by  the  tumor,  creating 
a  space  one  inch  wide  in  the  center,  where  one  of  the  incisor 
teeth  had  been  drawn.  Through  the  cleft  in  the  soft  palate  a 
large,  fungating  timior  could  be  seen,  occupying  the  whole  space 
between  the  soft  palate  and  the  pharynx.  This  tumor  bled 
very  easily,  the  patient  losing  more  than  one-half  pint  of  blood 
on  some  days. 

In  view  of  the  very  advanced  stage  of  the  disease  and  the 
poor  general  condition  of  the  patient,  I  did  not  believe  that  the 
toxins  offered  any  reasonable  hope  of  success,  and  advised  his 
wife  to  take  him  to  Kentucky,  without  treatment,  believing 
that  he  could  live  but  a  very  short  time.  She  insisted,  however, 
upon  a  trial  of  the  toxins,  in  spite  of  the  hopeless  prognosis  which 
I  gave.  Hence,  on  January  27,  19 15,  treatment  by  the  toxins 
was  begun,  the  initial  dose  being  yi  minim,  which  was  injected 
into  the  pectoral  region.  The  dose  was  increased  by  yi  minim 
each  day. 

On  January  29th  there  was  slight  bleeding  from  the  tumor 
behind  the  palate.  The  hemorrhages  increased,  and  on  Feb- 
ruary 3d  the  patient  lost  5  ounces  of  blood  in  the  morning  and  2 
ounces  in  the  evening.  On  February  5th  there  was  considerable 
bleeding,  which  was  only  partly  controlled  by  spraying  with 
adrenalin  and  by  packing.  On  February  6th  an  injection  of  10  c.c. 
of  horse-serum  was  given  subcutaneously,  after  which  the  hem- 
orrhages temporarily  became  much  less  until,  on  February  i  ith, 
when  he  lost  6  ounces  of  blood  in  the  morning  and  4  ounces  later 
in  the  day.  Another  dose  of  10  c.c.  of  horse-serum  was  admin- 
istered. On  February  12th  he  lost  12  ounces  of  blood,  and  on 
February  13th  he  lost  5  ounces  at  one  time  and  2  ounces  at 
another.  The  bleeding  continued  at  intervals  of  from  twenty  to 
thirty  minutes  during  the  day. 

On  February  14th  there  was  slight  bleeding  from  the  mouth. 
By  this  time  the  dose  of  toxins  had  reached  6  minims,  causing  a 
slight  fever  of  99°  F.,  but  no  chill.  After  the  first  week  the  dose 
was  increased  by  i  minim  a  day,  and  on  February  i6th,  with  a 
dose  of  7  minims,  the  first  chill  occurred,  which  lasted  for  twenty 
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minutes,  and  was  followed  by  a  fever  of  101°  F.  From  this  time 
on  he  had  no  further  hemorrhages. 

The  pronounced  local  and  general  improvement,  which  had 
been  noticeable  at  the  end  of  one  week's  treatment,  continued. 
There  was  marked  diminution  in  the  size  of  the  external  tumors, 
as  well  as  decrease  in  the  size  of  the  tumor  in  the  nasopharynx. 
Eight  minims  given  on  February  19th  caused  no  chill,  nor  did 
the  next  three  doses  of  9^  minims  each,  given  on  the  twentieth, 
twenty-first,  and  twenty-third  of  February  cause  a  chill.  On  the 
twenty-fourth,  gyi  minims  produced  a  chill.  On  the  twenty-sixth, 
10  minims — no  chill;  on  the  twenty-eighth,  10^  minims — ^no 
chill.  On  March  ist  the  same  dose  as  on  the  preceding  day,  in- 
jected into  the  pectoral  region,  was  followed  by  a  very  severe 
reaction;  the  patient  had  not  entirely  recovered  from  the  de- 
pression of  the  preceding  day.  One  hour  after  the  injection  he 
had  a  chill  lasting  forty  minutes;  one  hour  after  this  a  second 
chill  occurred  which  lasted  an  hour;  the  temperature  rose  to  104° 
immediately  after  the  first  chill;  one  hour  after  the  second 
chill  it  was  104.6°  F.  The  patient  was  in  a  state  of  collapse; 
instead  of  being  cyanotic,  he  became  unusually  red.  The  pulse 
went  up  to  136  and  was  very  weak;  respiration,  32.  He  was 
not  given  any  stimulants.  Two  hours  after  the  second  chill  the 
fever  fell  to  102°  F.,  and  the  next  morning  both  pulse  and  temper- 
ature had  fallen  to  normal.  The  patient  was  very  weak,  but 
was  up  and  about  the  room. 

On  March  3d,  two  days  later,  a  very  remarkable  change  oc- 
curred in  the  tumor,  as  well  as  in  the  contour  of  the  face  Cf.  Figs. 
237  and  238.  The  eyes  were  much  closer  together — nearly  the 
normal  distance  apart;  the  exophthalmos,  which  had  become 
much  diminished,  had  practically  disappeared ;  the  bulging  in  the 
frontal  region  had  entirely  subsided,  and  for  the  first  time  in 
three  months  the  jaws  came  together  in  their  normal  position. 
The  patient  was  then  given  a  respite  from  treatment  for  two  or 
three  days,  after  which  the  injections  were  resumed  in  smaller 
doses — 5  minims.  He  received  22  treatments  in  all  while  in 
hospital.  The  hemoglobin,  which  was  80  per  cent,  on  admission, 
fell  to  68  per  cent,  by  the  time  of  discharge.    The  improvement 


Fig.  235. — February  12,  1915. 


Fig.  23O. — February  12,  1915  (side 
view). 


Fig.  237. — March  18,  1915. 


Fig.  238. — March  18,  1915. 


Cancer  of  Nasopharynx  Disappearing  Under  Treatment  with  the  Mixed 
Toxins  (Colfy.  in  Annals  of  Surgery). 
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continued;  he  gained  in  weight  at  the  rate  of  nearly  a  pound  a 
day.  On  the  day  of  discharge  from  hospital,  March  9th,  the 
following  note  was  made  by  the  resident  surgeon,  Dr.  G.  R. 
Dempsey: 

"Patient  discharged  March  9th.  The  swelUng  of  the  bridge 
of  the  nose  between  the  eyes  has  entirely  disappeared;  the  eyes 
appear  to  be  in  a  normal  position;  the  cleft  in  the  palate  is  much 
narrower;  there  is  now  only  room  for  one  tooth  in  the  gap  of  the 
upper  jaw  (on  entering  the  hospital  this  gap  was  one  inch  wide) ; 
through  the  opening  in  the  palate  only  smooth,  clean  tissue  can 
be  seen;  there  is  no  evidence  of  any  tumor;  the  patient's  teeth 
now  meet  properly,  for  the  first  time  in  months.  Except  a 
little  thickening  over  the  nose,  the  signs  and  subjective  symp- 
toms have  disappeared  entirely.  The  patient  has  gained  mark- 
edly in  weight  and  in  strength." 


For  the  last  two  weeks  the  patient  has  been  able  to  breathe 
through  one  nostril,  and  for  the  last  week  through  both,  for  the 
first  time  since  August  15,  19 14. 

Three  ic-ray  pictures  were  taken:  the  first  one,  taken  before 
the  toxin  treatment  was  begun,  showed  only  a  general  confused 
blurring  of  the  whole  plate,  the  outlines  of  the  different  bones 
being  completely  lost. 

The  second  skiagram  was  taken  on  February  12th,  and  showed 
extensive  destruction  of  the  superior  maxillae,  the  turbinates, 
the  ethmoids,  the  vomer,  etc.,  extending  to  the  sphenoidal 
sinus  (Figs.  239,  241). 

The  third  and  last  skiagram,  taken  on  March  20th  by  Dr. 
Holding,  showed  remarkable  changes,  the  different  bones  having 
nearly  recovered  their  normal  outlines.  The  patient  has  had 
toxins  in  small  doses  of  from  3  to  4  minims  daily  since  he  left 
hospital,  and  has  gained  14  pounds  in  weight.  The  contour  of 
the  face  and  nose  is  entirely  normal,  and  no  trace  of  tumor  can 
be  found  (Figs.  240,  242). 

While  it  is  imfortunate  that  we  have  no  microscopic  report 
of  the  tumor,  the  history  of  rapid  growth  and  the  clinical  features, 
together  with  the  a:-ray  photographs,  admit  of  no  reasonable 
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doubt  that  the  tumor  was  a  very  malignant  one.    The  negative 
Wassermann  reaction  strengthens  this  view  still  further. 

LATER  NOTES 

April  21 J  191 5. — ^A  slide  of  the  original  specimen,  removed 
for  examination  in  August,  19 14,  was  obtained  from  Dr.  Hays, 
of  Louisville,  and  examined  by  Dr.  James  Ewing,  whose  con- 
clusions are  as  follows: 

"The  exact  nature  of  the  tumor  it  is  impossible  to  state,  but 
the  general  appearances  are  those  of  a  carcinoma  with  poorly 
differentiated  epithelial  cells,  and  origin  from  the  lining  cells 
of  the  mucosa  seems  probable.  Of  the  malignant  characters 
of  the  process  there  can  he  no  doubt  J^ 

April  26,  191 5. — ^A  recurrence  the  size  of  an  English  walnut 
was  found  behind  the  angle  of  the  right  side  of  the  mandible, 
beneath  the  anterior  border  of  the  sternomastoid  muscle.  The 
patient  was  put  on  the  mixed  toxins,  and  had  no  chill  imtil  25 
minims  were  reached. 

July  I,  1915. — ^The  patient's  appetite  has  returned.  The 
separation  in  the  jaw  is  narrowing  (it  is  only  J^  inch  now),  and 
the  enlarged  lymph-node  is  one-fourth  the  size  it  was  on  April 
26th.  The  patient  is  receiving  5  injections  a  week,  and  is  now 
taking  27  minims  of  the  toxins  at  one  dose. 

During  his  second  stay  in  the  hospital  he  had  three  ic-ray 
treatments. 

August  J,  191 5. — Examination  to-day  shows  no  trace  of  the 
tumor.  The  exophthalmos  has  disappeared  entirely:  the  en- 
larged lymph-nodes  on  both  sides  of  the  neck  have  also  dis- 
appeared. The  separation  of  the  superior  maxillae  has  reduced 
to  normal,  and  the  patient  breathes  freely  through  the  nostrils. 
He  has  regained  most  of  the  lost  weight,  and  feels  as  well  as  usual. 
During  July  toxins  were  given  three  or  four  times  a  week,  the 
largest  dose  being  32  minims.  He  was  discharged  from  hospital 
July  31,  1915. 

Dr.  Coley:  This  case  is  specially  noteworthy  and  in- 
structive for  the  following  reasons: 

I.  After   a   very   far-advanced   and   inoperable   malignant 
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tumor  had  apparently  disappeared  under  toxin  treatment,  a 
quick  recurrence  followed  a  reduction  in  the  size  of  the  dose  from 
10  minims  to  2  or  3  minims. 

2.  The  recurrent  tumors,  both  primary  and  metastatic,  grew 
rapidly,  and  showed  no  signs  of  control  until  the  dose  of  toxins 
had  been  increased  to  more  than  double  the  amount  tolerated 
during  the  first  period  of  treatment. 

3.  Under  these  large  doses  and  severe  reactions  all  evidence  of 
both  primary  and  metastatic  tumors  again  disappeared,  and  the 
patient's  general  health  was  restored. 

This  case  seems  to  conform  to  my  opinion,  previously  ex- 
pressed, that  success  or  failure  in  a  given  case  depends  largely 
upon — (i)  the  proper,  but  often  very  difficult,  adaptation  of  the 
dose  of  toxins  to  such  cases,  and  (2)  continuation  of  the  treat- 
ment over  a  long  period. 


METASTATIC  ARTHRITIS  OF  KNEE-JOINT 
—VICIOUS  FLEXION-CONTRACTURE— TEN- 
OTOMY OF  BICEPS  FEMORIS  WITH  COR- 
RECTION OF  DEFORMITY.  TALK  ON  AUTO- 
SENSITIZED  AUTOGENOUS  VACCINES 

Summary:  Clinical  history  of  patient;  comments — arthritis — its  relation  to 
ankylosis;  subluxation  of  knee-joint  and  great  contraction  of  biceps;  impor- 
tance of  deep  ether  anesthesia;  danger  to  vessels  in  straightening  a  long-flexed 
leg;  operation — tenotomy  of  biceps;  recapitulation;  postoperative  comments 
— the  metastatic  arthritides;  use  of  autosensitized  vaccines. 


HISTORY 

The  patient,  a  female  aged  forty-one  years,  was  admitted  to 
hospital  December  9,  19 14.  The  family  history  was  negative. 
She  had  typhoid  fever  at  the  age  of  twelve  years,  but  has  had  no 
sequelae.  Postoperative  menopause  occurred  in  1907,  following 
a  **  colostomy.  ^^ 

The  present  infection  started  eight  months  ago,  in  the  spring 
of  the  present  year,  from  a  callus  beneath  the  great  toe  of  the  right 
foot.  From  five  to  eight  days  after  paring  the  callus,  making  it 
bleed,  the  patient  noticed  a  small  but  painful  swelling  on  the 
heel,  followed  by  abscess-formation.  The  abscess  was  opened 
and  discharged  until  it  healed  in  the  latter  part  of  July. 

On  August  13,  1914,  shortly  after  this  abscess  was  cured, 
the  patient  went  down  town  at  noontime  and  soon  was  seized 
with  severe  pains  in  all  joints,  both  large  and  small.  The  calf 
of  the  left  leg  and  the  outer  side  of  the  right  knee  were  tender. 
She  arrived  home  at  4  p.  m.  with  a  chilly  sensation,  a  severe  head- 
ache, and  a  fever  of  103°  F.  Then  there  followed  severe  pains 
in  the  right  knee,  to  obtain  relief  from  which  she  flexed  the  leg 
upon  the  thigh,  and  in  this  position  it  has  continued  remaining. 
She  has  been  in  bed  since  the  onset  of  the  trouble. 
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Four  days  later,  on  August  17th,  the  pains  in  other  joints 
than  the  right  knee  became  more  intense.  The  pain  was  general 
throughout  all  the  joints  with  the  exception  of  the  right  knee,  the 
right  wrist,  the  left  ankle,  and  the  left  thumb,  in  which  joints 
the  pain  was  more  localized.  The  pain  in  the  right  knee  has 
continued,  but  that  in  the  other  joints  subsided.  At  present  the 
pain  in  the  right  knee  is  aggravated  by  moving  the  leg,  and  the 
knee  is  tender  to  touch  and  swollen. 

COMMENTS 
Dr.  Murphy  (December  12,  19 14):  What  is  there  interest- 
ing in  this  history?  Just  take  the  thread  of  the  story,  unravel 
it,  and  weave  the  course  of  the  infections.  It  began  first  with  an 
infection  of  the  toe,  and  that  infection  extended  through  the 
lymphatics  of  the  foot  and  formed  an  abscess  in  the  heel.  When 
this  abscess  was  practically  cured,  the  patient  developed  a  chillj 
headache,  high  fever  (103°  F.),  and  localization  of  the  pain 
aroimd  the  right  knee-joint  and  in  the  calf  of  the  left  leg.  That 
was  on  Saturday.  The  next  Tuesday  all  joints  became  involved, 
completing  the  typical  story  of  a  metastatic  arthritis,  and  in- 
cluding the  t)^ical  occurrence  of  an  episode  of  even  more  sig- 
nificance than  the  metastatic  arthritis,  namely,  the  inception 
of  the  attack  with  a  chill.  A  metastatic  arthritis  or  ^^  rheuma- 
tism^' that  begins  with  a  chill,  as  a  rule  and  as  a  law,  to  which  there 
are,  however,  exceptions,  results  in  ankylosis  of  one  or  more  joints. 
This  proposition  comes  up  over  and  over  again.  If  the  infection 
is  of  low  type  and  metastatic  arthritis  develops  without  any 
chill,  the  sequence  of  ankylosis  commonly  is  absent.  Even 
though  pyarthrosis  develop,  if  the  pus  be  evacuated  immediately 
by  aspiration  or  by  a  small  incision,  and  if  no  drainage-tubes  be 
inserted,  nor  the  joint  irrigated,  the  joint  might  heal  without 
ankylosis.  But  this  patient's  joint  infection  began  with  a  chill, 
after  which  this  distressing  state  of  affairs  developed.  Even 
with  the  extension  on,  the  pain  was  so  intolerable  that  she  could 
not  straighten  out  the  leg.  The  leg  has  been  flexed  upon  the 
thigh  but  a  short  time,  and  upon  this  fact  we  base  much  hope 
of  obtaining  good  reduction  without  open  operation  in  the  joint. 
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Last  Wednesday  we  operated  upon  a  young  man  who  contracted 
the  infection  twenty-three  years  before  coming  to  us,  and  had  the 
resulting  flexion.  Nothing  could  be  done  for  him  except  the 
radical  open  operation  into  the  knee-joint. 

Note  the  subluxation  and  enormous  contraction  here  now. 
This  is  the  biceps  tendon,  and  it  forms  the  external  hamstring. 
There  is  never  so  much  tension  on  the  internal  hamstrings  as  on 
the  external  hamstring.  These  internal  hamstrings  are  attached 
to  the  tibia  and  the  external  hamstring  is  attached  to  the  fibula. 

You  cannot  do  anything  with  these  cases  without  the  most 
profound  anesthesia:  that  is  why  we  do  not  give  them  gas. 

To-day  we  shall  endeavor  to  bring  the  leg  down  straight,  with 
or  without  division  of  the  internal  hamstrings  high  up.  If  we 
can  accomplish  that  manoeuver,  then  we  shall  apply  a  plaster- 
of-Paris  dressing  to  retain  the  leg  in  extension,  hoping  to  secure 
ankylosis  in  the  straight  position.  If  the  leg  should  remain  in 
this  position  of  flexion,  bony  ankylosis  in  flexion  will  result; 
she  will  then  never  be  able  to  use  it,  and  it  might  as  well  be  ampu- 
tated. That  is  a  very  serious  and  very  grave  situation.  The 
first  day  after  operation  there  will  be  a  great  deal  of  pain. 

In  straightening  a  leg  that  has  been  flexed  for  a  long  time,  there 
is  always  the  danger  of  injuring  the  popliteal  vessels.  In  this 
case  injury  to  the  vessels  should  be  slight,  because  only  a  few 
months  have  elapsed  since  the  flexion  appeared.  It  was  entirely 
different  in  the  case  we  operated  upon  Wednesday,  because  that 
patient  had  had  the  condition  twenty-three  years,  and  the  cica- 
tricial tissue  in  the  biceps  was  so  great  that  it  had  produced 
not  only  flexion  of  the  leg  to  an  acute  angle,  but  also  rotation 
of  the  leg  until  the  foot  was  at  a  right  angle  with  the  long  axis 
of  the  limb.  However,  through  an  open  incision,  after  elongating 
the  biceps  tendon  by  seven  inches,  and  then  dividing  the  external 
lateral  ligaments  and  freeing  all  other  attachments  of  the  knee- 
joint,  we  succeeded  in  bringing  the  limb  out  straight.  (See 
next  case.) 

OPERATION 

[Incision  and  exposure  of  field.]  Now  we  shall  divide  the 
external  hamstring  tendon.     In  this  operation  of  tenotomy  it  is 
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important  to  make  the  division  high  up  above  the  fibula,  insert- 
ing the  knife  just  at  the  inner  border  of  the  muscle,  because  of  the 
danger  to  which  the  external  popUteal  nerve  is  exposed  in  this 
situation.  .  .  .  You  can  see  the  location  of  the  nerve  as  it 
slips  beneath  my  finger.  This  peroneal  nerve  can  be  paralyzed 
in  two  ways:  first,  by  cutting,  which  is  infrequent;  and,  second, 
by  stretching,  which  occurred  in  the  case  operated  upon  Wed- 
nesday. I  am  performing  the  tenotomy  exactly  as  in  the  subcu- 
taneous method,  so  that  some  of  the  biceps  muscle  will  remain 
intact  and  the  rest  will  spread.  I  am  compressing  the  muscle  with 
thiunb-pressure  so  as  to  tear  through  it,  instead  of  cutting  it. 
You  can  now  see  that  the  tendon  has  been  cut  and  you  see  the 
ligaments  stretch.  We  have  succeeded  in  bringing  the  leg  arornid 
in  good  shape.  We  must  not  let  the  patient  awake  until  the  en- 
tire plaster-of-Paris  dressing  has  been  applied.  This  dressing  must 
include  the  thigh  and  hip.  Note  the  enormous  tension  that  is 
put  upon  the  external  popliteal  nerve.  If  we  can  get  ankylo- 
sis of  this  knee-joint  in  extension,  we  shall  be  just  about  as  happy 
as  we  could  be.  Restoration  of  motion  by  arthroplasty  will  then 
be  available  to  the  patient  in  the  near  future,  if  we  succeed. 

RECAPITULATION 
Let  the  record  show  that  before  dividing  the  external  ham- 
string it  was  impossible  to  extend  the  knee;  that  we  performed 
subcutaneous  division  of  the  biceps  muscle  above  its  tendinous 
formation;  that  we  then  tore  through  the  remaining  portion  of 
the  muscle  with  thumb-pressure,  just  as  when  we  tear  the  ad- 
ductors in  performing  an  operation  for  spreading  and  abduction 
of  the  lower  extremity. 

POSTOPERATIVE  COMMENTS 
Now  let  us  review  the  metastatic  arthritides  as  they  come  to 
us.  When  one  sees  one  case  of  this  kind,  or  one  hundred  cases  of 
that  kind  of  metastatic  arthritis,  he  wonders  that  the  connection 
between  the  primary  infection  and  the  secondary  metastases 
had  not  been  observed  by  the  profession  and  established  centuries 
ago.    Still  the  fact  remains  that  milUons  of  necropsies  had  been 
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made  before  the  relation  of  the  appendix  to  disease  in  the  right 
iliac  fossa  was  established.  Every  time  the  abdomen  was  dis- 
sected, and  every  time  necropsy  was  performed  for  septic  perito- 
nitis, the  handwriting  on  the  wall  indicated  that  the  peritonitis 
originated  in  the  appendix,  and  still  we  went  on,  century  after 
century,  before  the  facts  were  estabUshed.  A  similar  comment 
might  justly  be  made  when  one  considers  the  length  of  time  we 
were  all  performing  laparotomies  in  the  right  hypochondrium 
for  gall-stones  and  gastric  ulcer  before  Mayo  recognized  the 
frequency  and  significance  of  the  duodenal  ulcer.  Still,  in 
duodenal  ulcer  one  does  not  have  the  gross  external  manifesta- 
tions that  occur  with  appendicitis  or  with  these  arthritides. 
One  of  the  reasons  why  these  lesions  were  not  associated  with 
cause  and  ejBfect  earHer,  and  one  of  the  points  I  endeavor  to 
emphasize  in  cases  of  this  class,  is  that  we  lose  the  connection 
because  of  the  necessary  time  that  elapses  between  the  primary 
infection  and  the  secondary  arthritic  metastases.  In  but  one 
type  of  metastatic  arthritis,  so  far  as  we  have  been  able  to  de- 
termine, is  there  early  metastasis  during  the  actively  progressing 
infection  of  the  primary  lesion — it  is  only  in  the  streptococcic 
infections  that  early  joint-metastases  appear,  i.  e.,  within  the 
first  twenty-four  or  forty-eight  hours  from  their  onset.  Why? 
Because  streptococci  invade  the  lymph- vessels  and  filter  through 
the  lymph-nodes  directly  into  the  blood-stream,  and  metastasize 
early  into  the  joints.  Staphylococci  metastasize  at  definite  periods 
after  their  primary  local  invasion;  pneumococci  and  the  diplo- 
coccus  of  Neisser  metastasize  at  their  own  definite  periods.  All 
these  metastasize  when  the  infection  is  far  advanced  in  lysis,  or 
in  a  recrudescence  of  the  infection.  While  the  Neisserian  disease 
is  in  the  height  of  its  activity  locally  it  does  not  metastasize:  the 
secondary  joint  manifestations  occur  as  the  disease  subsides, 
while  the  urethritis  is  either  in  the  process  of  repair,  or  near  the 
completion  of  repair.  To  express  it  briefly,  when  these  metastatic 
manifestations  occur,  the  disease  has  passed  the  acme  of  the 
acute  severity  of  the  primary  infection. 

That  is  why  a  man  who  had  influenza  ten  or  twelve  days  pre- 
viously, while  up  and  about  doing  this,  that,  or  the  other  thing, 
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gets  a  chill  one  day  and  then  "rheumatism/'  It  is  not  because 
he  was  up  and  about,  or  exposed;  it  is  because  it  was  the  cycle- 
time  for  the  metastases  to  take  place,  and  the  fact  that  he  was 
doing  various  things,  and  had  a  chill,  was  merely  a  coincidence. 

The  single  metastatic  arthritis  that  we  did  recognize  for  a 
long  time,  and  the  one  over  which  a  very  warm  controversy 
was  waged,  was  the  Neisserian  "rheumatism,"  or  the  Neisserian 
joint.  We  observed  the  fact  that  the  patient  practically  never 
developed  the  Neisserian  joint  before  the  eighteenth  day,  and  then 
from  the  eighteenth  to  the  twenty-second  day  in  more  than  95 
per  cent,  of  the  cases  in  which  a  joint  was  involved.  Upon  re- 
viewing the  histories  of  these  cases,  when  joint  manifestations 
appeared  between  the  eighteenth  and  twenty-second  days,  you 
will  find  that  in  one  case  the  man  jumped  over  a  fence;  in  another 
he  sat  in  a  draft,  etc.  Such  incidents  were  merely  coincidental: 
it  is  because  that  was  about  the  regular  time  for  metastases  to 
occur. 

The  same  holds  true  of  the  typhoid  infections  in  relation  to  the 
time  of  metastases.  We  practically  never  see  a  case  of  typhoid 
osteitis,  of  typhoid  osteoperiostitis,  or  of  typhoid  arthritis  before 
the  end  of  the  third  week  of  the  disease.  These  metastatic 
lesions  occur  between  the  third  and  fifth  weeks,  when  the  typhoid 
ulcer  is  undergoing  repair. 

The  older  men  present — ^those  who  Kved  in  the  pre-antitoxin 
period — ^will  recall  that  in  treating  a  case  of  diphtheria  they  were 
happy  when  the  membrane  came  off,  as  then  they  considered  the 
case  advanced  toward  recovery.  They  said:  " I  shall  come  back 
tomorrow  and  that  will  probably  be  my  last  visit."  That  night 
they  were  called.  The  patient  was  reported  as  having 
difficulty  of  deglutition,  or  else  dyspnea.  They  went  back  to  see 
the  child  which  they  had  left  in  the  morning  greatly  improved, 
and  with  only  a  raw  surface  upon  the  throat  in  place  of  the  mem- 
brane, to  find  in  the  evening  that  the  pulse  was  140,  160,  or  180, 
with  the  child  perfectly  lucid,  but  with  metastatic  cardiac 
mycoses;  the  patient  was  usually  dead  before  morning.  Or  if 
deglutition  were  involved,  the  glossopharyngeal  nucleus  was  the 
center  of  a  metastatic  infection.    I  had  that  shocking  experi- 
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ence  more  than  once.  Again,  in  the  other  type  of  diphtheria,  the 
parents  sent  for  the  physician  on  the  second  day  after  the  mem- 
brane had  fallen  off  and  said  to  him:  "When  he  swallows  milk 
it  comes  out  through  the  nose."  This  signified  a  paralysis  of  the 
glossopharyngeal  nerve — a  metastatic  intoxication  of  the  nerve 
which  bore  the  same  relation  to  the  falling  off  of  the  membrane 
that  the  cardiac  mycoses  bore. 

What  I  want  to  emphasize  is  that  there  is  a  definite  time 
relationship  between  the  primary  infection  and  the  appearance 
of  the  metastases.  What  I  want  to  dilate  upon  still  further  is 
the  chill  that  ushers  in  the  joint  manifestations  as  a  secondary 
indication  that  the  infection  has  passed  into  the  blood;  and  that 
if  after  the  chill  the  infection  should  focalize  in  the  joint,  in  all 
probability  the  ultimate  result  will  be  ankylosis. 

AUTOSENSmZED  AUTOGENOUS  VACCINES 
It  is  your  duty  carefully  to  watch  the  primary  lesion,  and  to 
prepare  an  autogenous  vaccine  the  moment  the  manifestations 
of  joint-infection  appear.  The  earlier  it  is  prepared  and  ad- 
ministered the  more  effective  the  vaccine.  You  can  easily  make 
a  culture  from  the  patient's  blood  in  the  early  stage,  but  not  so 
easily  in  the  later  stage,  for  the  culture  must  be  made  while  the 
microorganisms  are  still  in  the  blood-stream.  We  have  gone 
still  further  with  our  vaccines.  We  believe  the  reason  we  have 
had  so  little  effect  from  vaccines  in  some  cases — aside  from  the 
colon  bacillus  and  the  pyocyaneus  groups  of  infection — ^is  that 
the  culture-medium  has  been  faulty. 

I  refer  frequently  to  the  experiments  of  Rosenau,  because  they 
are  the  most  elucidating  experiments  that  have  been  carried  out 
in  modern  bacteriology.  Rosenau  found  that  by  cultivating  a 
single  strain  of  Streptococcus  viridans  in  six  different  media, 
by  injection  into  animals  he  could  obtain  as  many  different 
types  of  streptococcic  disease,  and  each  t3rpe  from  each  medium 
imiformly.  From  one  strain  he  could  produce  typical  ulcerative 
endocarditis;  from  another,  gastric  or  duodenal  ulcer;  from 
another,  toxic  myositis  (muscular  rheumatism);  from  another, 
typical  pneimionia  in  which  the  organisms  resembled  the  diplo- 
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COCCUS  of  pneumonia,  and  so  on  through  the  six  media.  It  was 
these  experiments,  appHed  to  our  knowledge  of  autotransplants 
of  tissues,  that  led  us  to  the  conclusion  that  in  order  to  obtain  the 
best  restdts  from  vaccines j  not  only  should  the  microorganisms  come 
from  the  patient  himself,  but  this  autogenous  strain  should  be  cul- 
tivated upon  the  patienVs  own  blood-serum,  thus  giving  an  auto- 
medium.  This  conception  resulted  in  our  production  of  the 
autosensitized  vaccine,  which  we  have  been  employing  for  some 
months. 

We  reached  that  conclusion  from  the  fact  that  in  the  course  of 
our  surgical  work  we  found  the  autotransplant  to  be  the  only 
effective  transplant — the  only  transplant  with  regenerative, 
stimulative,  and  osteogenetic  influences.  We  know  that  cold- 
storage  bone,  from  a  foreign  source,  when  inserted  into  the 
medulla,  acts  as  a  support,  but  has  no  osteogenetic  influence, 
and  eventually  will  be  wholly  absorbed.  The  osteogenetic  force 
comes  from  the  patient's  own  bone,  and  no  more  from  a  hetero- 
transplant  than  from  a  magnesiimi  or  a  metal  tube  placed  in  the 
medulla. 

From  Rosenau's  experiments,  as  well  as  our  own  observa- 
tions with  bone-transplants,  we  concluded  that  the  best  results, 
therefore,  with  vaccines  should  be  obtained  by  using  the  same 
microorganisms  that  produced  the  infection,  and  cultivating  them 
upon  the  patient's  own  blood-senun.  We  believe  the  auto- 
sensitized vaccine  is  a  decided  advance  in  the  vaccine  treatment  of 
disease.  We  are  treating  practically  all  our  acute  cases  in  that 
way. 

K  we  cannot  isolate  from  the  patient  the  microorganisms  that 
are  causing  the  trouble,  guided  by  the  history  of  the  disease 
we  culture  upon  the  patient's  serum  foreign  microorganisms  that, 
as  a  class,  were  etiologic  in  producing  the  disease  in  question. 
For  instance,  if  the  patient's  arthritis  follows  typhoid  infection, 
we  cultivate  B,  typhosus,  obtained  from  other  sources,  upon 
foreign  media  first,  and  then  upon  his  own  blood-sermn,  thus 
approximating  as  nearly  as  is  possible  autosensitized  material 
for  injection.  Upon  the  whole,  we  are  very  much  impressed 
with   the   vaccine   treatment — especially   the   autosensitized — 
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from  an  empirical  standpoint.  The  dose  of  either  autovaccines 
autosensitized,  or  homovaccines  autosensitized,  that  can  be  ad- 
ministered and  tolerated,  is  enormously  greater  than  that  of 
heterocultivated  vaccines. 

Two,  three,  or  even  ten  times  the  dose  can  be  administered 
without  causing  an  intolerable  reaction,  local  or  general. 

While  at  present  vaccine  therapy  is  not  perfected,  yet  it 
exerts  a  colossal  influence  in  a  large  percentage  of  the  cases. 

[Cases  illustrative  of  knee-joint  infections  have  been  pub- 
lished in  the  Clinics  for  April,  19 12,  pp.  177-180;  December, 
1912,  pp.  825-832  (metastatic  gonorrheal);  August,  1913,  pp. 
637-646;  October,  1913,  pp.  831-843.] 

[The  above  talk  on  autosensitized  vaccines  is  supplementary 
to  that  by  Dr.  Kreuscher,  which  was  pubHshed  in  the  Clinics 
for  December,  19 14,  pp.  1119-1122.  A  fuller  talk  on  vaccine 
and  serum  therapy  appeared  in  the  Clinics  for  August,  19 13,  pp. 
539-574.] 
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ANCIENT  INFECTION  OF  HIP-JOINT:  SECON- 
DARY FLEXION-CONTRACTURE  OF  KNEE- 
JOINT  FROM  BURROWING  ABSCESSES  IN 
THIGH  MUSCLES— OPERATIVE  CORREC- 
TION—TENOPLASTY 

Summary:  Clinical  history  of  patient;  comments — deformity  of  leg  from  neglect 
of  treatment;  two  methods  of  overcoming  this  deformity;  orientation  of  skia- 
gram difficult;  operation — avoid  incising  flexure-sites  of  body;  division  of 
contractures  about  knee;  lengthening  of  biceps  tendon;  reposition  of  tibia 
into  position  of  extension  effected;  extensor  made  of  biceps  muscle;  recapitula- 
tion; plaster  dressing — avoidance  of  pressure  upon  peroneal  nerve;  the  old- 
time  nerve-stretching  for  sciatica  and  for  tetanus;  postoperative  comments; 
additional  note — danger  of  traumatic  endarteritis  obliterans  after  operation; 
artery  within  nerve  an  important  factor  in  maintaining  a  disturbed  circulation. 


HISTORY 

The  patient,  a  male  aged  thirty-one  years,  was  admitted  to 
hospital  December  5, 19 14.  The  family  history  revealed  that  two 
imcles  and  one  aunt  had  died  of  tuberculosis. 

The  patient  had  had  the  usual  diseases  of  childhood.  Over 
three  years  ago,  in  the  spring  of  191 1,  he  contracted  gonorrhea, 
which  lasted  sixteen  months,  but  which  was  not  followed  by  com- 
plications. Eleven  months  ago,  in  January,  19 14,  there  was  a 
second  attack  of  gonorrhea,  which  lasted  three  months. 

The  present  trouble  began  twenty-three  years  ago,  in  May, 
1892,  when  the  patient  was  eight  years  of  age.  Pain  developed 
in  the  right  hip  and  lasted  several  days.  One  evening,  hoping 
to  obtain  relief  from  the  pain,  he  lay  down  behind  the  stove  and 
fell  asleep.    Upon  awakening,  he  got  up  and  went  out-of-doors. 

He  noticed  no  further  trouble  with  the  hip  until  several  weeks 
later,  on  May  30,  1892,  when  he  went  in  swimming  in  cold  water. 
While  in  swimming,  there  developed  severe  pains  in  the  right 
hip.    He  emerged  from  the  water,  dressed,  and  started  to  walk 
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home.  After  walking  about  half  a  mile,  the  pain  became  so 
severe  that  he  was  compelled  to  sit  down  upon  a  sawdust-pile 
to  rest.  After  the  pain  had  abated  somewhat,  he  continued  his 
journey,  and  after  covering  three-quarters  of  a  mile  more,  the 
pain  compelled  him  to  rest  several  hours  before  going  home.  Not 
only  was  the  hip  painful,  but  the  patient  Hmped.  Arrived 
home,  he  went  to  bed  and  had  a  fair  night.  The  next  afternoon 
he  went  to  bed  again  with  severe  pain  in  the  right  hip.  Toward 
nightfall  he  got  up  and  hobbled  downstairs  and  went  out  for  a 
while.    During  the  next  few  days  the  hip  was  very  painful. 

About  the  latter  part  of  June,  1892,  the  patient  noticed  a 
swelling  of  the  right  thigh,  but  says  he  had  no  chill  or  fever. 
On  July  I,  1892,  the  right  thigh  was  lanced  in  the  region  of  the 
saphenous  opening,  and  a  great  deal  of  pus  was  evacuated. 
Thereafter,  sinuses  appeared  at  various  places  in  the  thigh  and 
continued  discharging  pus  and  pieces  of  bone  for  twelve  years. 

When  he  was  twenty  years  of  age  (eleven  years  ago),  the  bone 
was  curetted,  whereupon  the  lesion  healed  and  has  never  caused 
trouble  since.  While  the  sinuses  were  discharging,  the  thigh 
was  very  sensitive  to  touch.  Simultaneously  with  the  ab- 
scesses in  the  thigh  the  patient  developed  others  on  the  right 
arm  and  in  the  lumbar  region  of  the  spine. 

These  abscesses  and  sinuses  followed  within  a  year  after  the 
onset  of  the  trouble,  and  the  patient  was  in  bed  during  that  time 
— from  1892  to  1893.     He  kept  the  leg  flexed  to  ease  the  pain. 

At  present  the  patient  is  unable  to  straighten  the  knee. 
Upon  walking  there  is  full  motion  at  the  hip  in  every  direction 
except  that  of  complete  extension  and  that  of  external  rotation. 
He  is  unable  to  extend  the  right  leg  properly.  There  is  moderate 
muscular  atrophy  in  the  right  lower  extremity.  The  patient 
has  never  been  jaundiced  and  has  never  had  a  chill  or  fever. 

COMMENTS 

Dr.  Murphy  (December  9,  19 14):   As  it  looks  to  us,  the 

story  is  one  of  secondary  osteomyelitis  in  the  upper  end  of  the 

femur,  and  not  the  story  of  tuberculosis  of  the  hip-joint.     The 

original  lesion  was  entirely  in  the  hip.    As  a  sequence  of  the  in- 


Fig.  243. — Preoperative  skiagram  showing 
secondary  flexion-contracture  of  knee-joint. 
Shows  degree  of  flexion.  Note  how  contracting 
biceps  has  swung  fibula  around  posteriorly 
(lateral  view,  see  Fig.  245). 


Fig.  244. — Preoperative  skiagram  showing 
secondary  flexion-contracture  of  knee-joint. 
Contraction  of  the  biceps  femoris  for  twenty- 
three  years  has  luxated  and  rotated  the  leg,  so 
that  in  place  of  being  square  to  the  femur,  the 
tibia  is  rotated  outward  into  the  position 
formerly  occupied  by  the  fibula,  the  fibula  being 
drawn  posteriorly  (anteroposterior  view,  see 
Fig.  246). 
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flammatory  process  and  of  its  neglected  treatment,  the  leg  was 
permitted  to  flex  itself  by  degrees  upon  the  thigh  (Fig.  243), 
although  there  was  at  no  time  any  disease  in  the  knee.  Because 
the  disease  was  permitted  to  run  riot  twenty-three  years  without 
steps  having  been  taken  even  to  oppose  the  contraction  of  the 
scar  tissue  from  the  sinuses  in  the  biceps  muscles,  the  leg  has 
become,  in  its  flexed  position,  shorter  than  its  fellow.  Here  are 
the  openings  of  the  sinuses;  they  are  outlets  of  pus  that  gravi- 
tated along  or  in  the  biceps  muscle,  and  they  converted  that 
muscle  into  a  mass  of  cicatricial  tissue.     Continual  contraction 


Fig.  245. — Sketch  showing  limit  of  voluntary  extension  of  knee-joint.  Note 
degree  of  external  rotation  of  tibia  on  femur  from  long-standing  contraction  of 
biceps  muscle. 

of  the  scarred  biceps  muscle  during  the  twenty-three  years' 
progress  of  the  disease  has  resulted  in  subluxation  and  rotation 
of  the  leg,  so  that  in  place  of  being  square  to  the  femur,  the  tibia 
is  rotated  outward  and  clear  arouxid  into  the  position  normally 
occupied  by  the  fibula,  the  fibula  being  drawn  posteriorly  (Figs. 
245,  246,  247). 

Whether  I  can  swing  the  leg  around  into  place  is  problematic. 
He  still  has  power  in  all  the  muscles  of  the  leg.  We  can  try  one 
of  two  expedients:   the  first  is  to  elongate  all  the  internal  and 
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external  hamstring  tendons,  and  then  see  how  far  around  we  can 
bring  the  leg.  If  we  can  bring  it  far  enough  around  so  that  he  can 
stand  upon  it,  the  extensors  will  resume  their  control  of  the  knee, 
and  we  shall  not  have  to  perform  secondary  resection.  If  we 
do  not  succeed  in  bringing  it  all  the  way,  we  shall  bring  it  around 
as  far  as  we  can  to-day  and  retain  it  there  for  a  number  of  weeks, 

and  then  perform  resection  of 
the  joint  and  make  a  straight, 
stiff  leg  in  place  of  a  leg  that  in 
the  present  position  is  useless.  It 
is  unfortunate  that  the  neglect  of 
treatment  has  driven  us  to  such 
procedures. 


Fig.  246. — Sketch  showing  degree 
of  rotation  of  tibia  upon  the  femur  by 
contraction  of  biceps.  Anterior  bor- 
der of  external  tuberosity  is  on  same 
frontal  plane  as  posterior  limit  of  ex- 
ternal condyle,  a,  External,  h,  inter- 
nal, aspect  of  joint.  Arrow  indicates 
direction  of  rotation  in  effecting  re- 
duction. 


Fig.  247. — Schematic  sketch  showing 
relation  of  articular  surfaces  of  femur  and 
of  tibia  to  each  other.  The  tibia  is  ro- 
tated externally  40  degrees  upon  the 
femur.  The  internal  condyle  of  the 
femur  still  rests  in  the  hollow  of  the 
internal  tuberosity  of  the  tibia,  but  the 
lowest  portion  of  the  external  condyle 
is  anterior  to  the  external  tuberosity. 
(Femur  shown  in  dotted  outline.) 


I  shall  demonstrate  the  relationship  of  the  biceps  tendon, 
showing  you  just  how  the  tendon,  by  its  long-continued  con- 
traction, has  pulled  the  head  of  the  fibula  and  with  it  the  external 
tuberosity  of  the  tibia  clear  around  posteriorly  in  external  ro- 
tation into  the  popliteal  space  (Figs.  246,  247).    The  tendon  of 
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the  biceps  is  attached  to  the  upper  portion  of  the  fibula,  and  by 
the  muscle  contracting  to  the  superlative  degree,  its  leverage 
upon  the  fibula  has  been  so  altered  that  the  leg  has  been  rotated 
until  the  foot  became  turned  outward  at  a  right  angle  with  the 
long  axis  of  the  limb,  and  until  it  became  impossible  to  extend 
the  leg.  When  you  look  at  that  anteroposterior  skiagram  you 
would  hardly  know  how  to  figure  upon  it.  On  the  right  side  the 
picture  is  a  very  deceptive  one,  because  of  the  distorted  relations 
(Fig.  244).  The  stereo-skiagrams  are  much  more  valuable  guides 
in  planning  the  operation  than  the  ordinary  skiagrams. 

The  moment  I  try  to  bring  the  leg  forward,  external  rotation 
of  the  leg  results  from  the  resistance  offered  by  the  contracted 
biceps  tendon. 

OPERATION 

In  making  the  incision,  avoid  injuring  the  external  popliteal 
nerve;  it  lies  internal  to  the  tendon  of  the  biceps,  and  with  care 
may  readily  be  avoided  (Fig.  249).  I  shall  make  my  arched  in- 
cision and  throw  the  flap  backward.  One  endeavors  never  to 
make  an  incision  in  the  popliteal  fold.  Incisions  in  the  popliteal 
fold,  incisions  in  the  fold  of  the  elbow,  incisions  in  the  anterior 
fold  of  the  ankle,  incisions  in  the  anterior  fold  of  the  wrist,  and 
incisions  upon  the  palmar  surface  of  the  hand  are  always  danger- 
ous, owing  to  the  subsequent  contraction  and  the  formation  of 
keloids. 

There  is  the  biceps  tendon:  while  I  know  the  nerve  is  to  its 
inner  side,  yet  I  do  not  know  just  how  far  down  to  find  the  nerve 
because  this  knee  is  rotated.  There  is  the  muscular  portion  of  the 
biceps:  I  am  freeing  all  these  muscle-fibers  from  the  structures 
behind,  so  as  to  relax  the  muscle.  I  am  dividing  one-half  of  the 
biceps  tendon  high  up  preparatory  to  its  elongation,  and  shall 
split  it  downward  to  the  head  of  the  fibula  (Fig.  248) .  There  is 
the  external  popliteal  nerve  (Fig.  249) :  just  watch  the  foot  move 
when  we  irritate  the  nerve.  The  limb  is  no  longer  rotated  be- 
cause I  have  freed  it  from  the  clutch  of  the  biceps  tendon. 

We  next  divide  the  strong  external  lateral  Hgament  and  the 
iliotibial  band  and  let  them  recede  (Fig.  249).     There  is  the 
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gastrocnemius  muscle:  you  can  see  it  contract  with  the  exciter. 
We  test  the  gastrocnemius  with  the  Faradic  current  purely  as  a 
precautionary  measure,  to  prove  that  we  have  recognized  it  and 
that  it  is  still  functioning.  There  is  the  posterior  portion  of  the 
fibrous  layer  of  the  capsule:  I  am  slowly  stretching  it.  I  must 
also  release  the  fibrous  origin  of  the  gastrocnemius  to  facilitate 
extension  of  the  leg  (Fig.  249).  As  soon  as  you  get  the  fibrous 
attachments  loosened,  then  the  muscles  give.    I  am  now  leaving 


Fig.  248. — Sketch  showing  plan  of  splitting  tendon  of  biceps  femoris  muscle 
preparatory  to  its  elongation.  The  knife  enters  at  the  posterior  border  of  the 
tendon  close  to  the  musculotendinous  junction,  and  four  inches  above  the  fibula. 
After  passing  transversely  through  the  posterior  half  of  the  tendon,  the  knife 
changes  its  course  and  passes  vertically  downward  until  it  reaches  the  head  of  the 
fibula,  where  it  changes  its  direction  again  and  passes  transversely  forward,  separat- 
ing the  anterior  half  of  the  bicipital  insertion  from  the  fibula. 

the  muscles  and  throwing  the  divided  end  of  the  biceps  tendon 
forward,  preparatory  to  suturing  it  to  the  quadriceps  extensor 
tendon,  so  as  to  convert  the  biceps  from  a  flexor  into  an  extensor. 
One  of  the  dangers  associated  with  applying  extension  in  this 
case  is  that  of  the  great  tension  to  which  the  external  popliteal 
nerve  will  be  subjected.  Now  we  have  succeeded  in  rotating  the 
leg  inward  and  restoring  it  to  its  normal  relation  with  the  femoral 
condyles:  we  have  it  straight  at  last.  The  next  step  is  to  suture 
the  biceps  tendon  to  the  quadriceps  extensor  muscle  (Fig.  250). 
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Fig.  249. — Sketch  showing  division  of  external  lateral  ligament  and  iliotibial 
band.  The  biceps  tendon  has  been  severed,  and  its  ends  drawn  aside.  The  lower 
scalpel  is  seen  dividing  the  outer  head  of  the  gastrocnemius  muscle.  The  external 
popliteal  nerve  is  seen  freed  and  retracted  posteriorly. 


Fig.  250. — Sketch  showing  divided  ends  of  elongated  tendon  of  biceps  femoris 
muscle  stitched  to  each  other  and  to  the  quadriceps  extensor  muscle,  thereby  con- 
verting the  biceps  from  a  flexor  into  an  extensor.  After  division  of  the  outer  head 
of  the  gastrocnemius  muscle  the  leg  could  be  fully  extended,  and  the  external  tuber- 
osity of  the  tibia  rotated  internally  into  place.  Cut  edges  of  iliotibial  band  and  of 
external  lateral  ligament  sutured  together. 
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I  shall  not  have  to  do  anything  with  the  internal  hamstrings: 
their  unimpaired  leverage  will  be  of  assistance  in  maintaining 
the  leg  in  situ.    I  shall  fashion  a  new  external  lateral  Hgament. 

It  is  a  question  whether  the  popliteal  circidation  is  going  to 
be  taxed  too  much  by  the  tension  to  which  it  is  now  subjected, 
and  whether  the  nerve,  too,  will  be.  The  nerve,  I  think,  will 
adjust  itself  to  the  tension. 

Let  the  record  show  that  the  biceps  tendon  was  elongated, 
and  that  an  extensor  will  be  made  of  it  instead  of  a  flexor. 

Now  you  see  I  am  going  to  convert  the  biceps  muscle  from  a 
flexor  into  an  extensor.  The  patient  has  enough  power  of  flexion 
of  the  knee  already.  We  are  pushing  the  biceps  tendon  forward 
to  implant  it  into  the  quadriceps  tendon  (Fig.  250).  We  make 
the  same  implantation  when  dealing  with  paralysis  of  the 
quadriceps  following  anterior  poliomyelitis.  Here  is  the  vastus 
extemus,  which  also  aids  in  holding  the  tibia  up  in  the  position 
I  desire. 

RECAPITULATION 

Let  the  record  show  that  there  is  no  bleeding;  that  we  first 
exposed  the  tendon  of  the  biceps  at  its  attachment  to  the  fibula 
and  dissected  it  upward  for  four  inches,  freeing  it  from  the 
structures  behind;  that  we  then  located  the  external  popliteal 
nerve  and  elongated  the  tendinous  portion  of  the  biceps  by  divid- 
ing it  for  one-half  of  its  diameter  at  a  site  four  inches  above  its 
insertion  into  the  fibula,  and  then  splitting  the  tendon  downward 
and  severing  one-half  of  it  at  the  fibular  attachment  (Fig.  248) ; 
that  we  then  freed  the  aponeurotic  and  fibrous  portion  of  the 
gastrocnemius  and  kept  dividing  it  as  the  leg  was  extended  (Fig. 
249);  that  we  then  divided  completely  the  femoral  and  fibular 
Kgaments — that  is,  the  external  Hgaments  of  the  knee-joint — 
and  freed  the  posterior  portion  of  the  capsule  and  the  outer 
portion  as  far  forward  as  the  tubercle  of  the  tibia;  that  with  these 
tissues  freed,  traction  with  internal  rotation  was  made  slowly, 
and  that  without  having  to  divide  the  internal  hamstrings,  we 
were  able  to  slide  the  external  tuberosity  of  the  tibia  along  the 
inferior  surface  of  the  external  condyle  of  the  femur  imtil  its 
normal  relation  with  the  condyle  was  restored;   that  when  this 
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was  accomplished  it  required  but  Kttle  pressure  to  make  complete 
extension  with  slight  adduction  of  the  leg,  whereas  formerly  the  leg 
was  in  flexion  with  abduction;  that  so  complete  was  the  reduc- 
tion of  the  deformity  that  the  leg  was  practically  straight  and 
the  subluxation  of  the  tibia  entirely  overcome  (Fig.  250);  that 
on  straightening  the  leg  there  was  much  relaxation  of  the  quadri- 
ceps tendon,  due  to  the  fact  that  the  leg  had  been  in  this  super- 
lative degree  of  flexion  so  long  that  the  patellar  tendon  had  be- 
come elongated;  that  we  believe  that  the  quadriceps  muscle 
will  contract  sufficiently  without  our  having  to  plicate  or  shorten 
the  tendon  subsequently;  and  finally  that  the  leg  will  be  dressed 
in  a  plaster-of-Paris  case  without  extension. 

Most  of  these  muscles  contract  fairly  rapidly. 

Let  the  record  show  further  that  all  the  work  was  accom- 
plished without  hand-contacting  and  without  opening  the  synovial 
membrane  of  the  knee-joint,  signifying  that  we  have  not  exposed 
the  knee  to  the  hazard  of  infection. 

DRESSING 

Now  we  shall  slowly  stretch  the  leg,  after  the  plan  of  Lorenz, 
xmtil  we  restore  it  to  its  completely  extended  position.  We 
feel  the  gastrocnemius  giving,  little  by  little.  I  am  adjusting 
this  plaster  bandage  in  such  a  manner  that  it  will  not  interfere 
with  any  swelling  that  may  take  place  beneath  it.  Now  the 
knee  comes  exactly  where  we  want  it — forward.  There  should 
be  comparatively  little  sweUing  because  there  was  comparatively 
little  trauma,  although  an  accurate  dissection  was  performed. 

We  are  cutting  out  a  piece  of  plaster  so  as  to  spread  the  gyp- 
sum case  where  the  external  popliteal  nerve  comes  around  the 
neck  of  the  fibula,  because  at  that  crossing  you  can  get  paralysis 
from  two  sources :  one  source  is  the  extensive  traction  to  which 
we  exposed  the  external  popliteal  nerve,  and  the  internal  pop- 
Hteal  as  well,  for  that  matter.  These  nerves  may  be  stretched 
and  temporarily  paralyzed,  and  yet  function  will  return.  To 
justify  this  statement,  I  need  but  remind  you  of  the  days  when 
we  used  to  stretch  nerves  for  sciatica  and  for  tetanus :  I  lived  in 
the  period  when  the  treatment  for  tetanus  consisted  in  stretching 
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these  nerves.  We  used  to  take  a  No.  28  male  sound,  put  it 
imder  the  nerve,  and  saw  and  saw  with  it,  and  the  wonder  is 
that  any  of  the  axons  were  left  and  had  retained  their  potency 
of  regeneration.  But  some  of  the  axons  must  have  been  left, 
or  else  permanent  paralysis  would  have  resulted. 

POSTOPERATIVE  COMMENTS 

Now  the  patient  has  a  leg  upon  which  he  can  walk  for  the 
first  time  in  twenty-three  years.  He  may  have  foot-drop  from 
the  stretching  of  the  nerves,  just  as  patients  used  to  come  out 
of  an  anesthetic  with  wrist-drop,  from  the  weight  of  the  arm 
resting  upon  the  operating-table  for  an  hour,  or  an  hour  and  a 
half.  That  was  known  as  chloroform-paralysis,  but  it  was  not 
chloroform-paralysis — ^it  was  table-pressure  paralysis. 

The  toes  are  pretty  pale:  if  they  stay  pale  we  shall  move  the 
leg  little  by  little  every  day  until  the  circulation  adjusts  itself, 
because,  owing  to  the  patient's  youth,  we  know  that  the  artery 
itself  is  strong  and  healthy.  The  artery  may  stretch,  but  it 
should  not  break  at  his  age.  Were  he  sixty  years  of  age,  we  would 
have  arteriosclerosis  and  its  attendant  evils  to  contend  with. 
We  shall  elevate  the  leg  upon  three  or  four  pillows  and  not  let 
the  bedding  rest  upon  the  foot.  Just  as  soon  as  he  awakens  we 
shall  urge  him  to  send  impulses  through  these  limb  muscles, 
because  their  contraction  favors  the  circulation. 

There  can  be  circulation  through*  the  nerve  even  though  the 
arterial  circulation  to  the  limb  be  cut  off.  I  recall  a  case  in 
which  the  femoral  artery  had  been  ligated,  and  yet  the  total  cir- 
culation through  the  peroneal  nerve  was  as  great  as  that  in  the 
radial  artery,  the  collateral  circulation  going  right  through  be- 
tween the  bundles  of  the  nerve  and  supplying  the  required  amoimt 
of  blood. 

We  did  not  apply  a  circular  bandage  to  the  leg,  but  a  "  barber- 
pole"  bandage,  so  that  there  is  no  constriction  such  as  there 
would  be  from  a  circular  bandage. 

ADDITIONAL  NOTES 
Dr.  Murphy  (December  10,  19 14):   Regarding  the  case  of 
tenoplasty  we  operated  upon  yesterday,  I  wish  to  state  that  in  the 
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early  part  of  the  afternoon  the  limb  was  cold  and  quite  anemic; 
later  in  the  afternoon  it  began  to  improve,  however,  and  last 
night  the  circulation  was  good.  The  patient  has,  on  the  other 
hand,  complete  suppression  of  motion  in  the  territory  supplied  by 
the  peroneal  nerve,  indicating  that  the  axons  have  been  stretched, 
so  that  there  is  no  transmission  of  impulses  through  the  nerve 
below  the  site  of  stretching.  He  is  able  to  tell  that  he  is  being 
touched;  that,  I  believe,  is  due  to  the  fact  that  it  is  the  territory 
of  the  anterior  crural  nerve  that  is  being  tested,  and  not  really 
of  the  peroneal.  In  the  posterior  part  of  the  knee  sensation  is 
very  feeble. 

The  patient  has  been  mentally  prepared  for  the  probability 
of  amputation  as  one  of  the  hazards  to  which  he  would  be  exposed 
by  our  attempt  to  obtain  extension  of  the  leg.  The  Hability  of 
amputation  still  clouds  his  convalescence,  because  of  the  danger 
of  endarteritis  obliterans  of  the  traumatic  type  developing  from 
the  stretching  of  the  vessels  and  the  resulting  tension.  Will  the 
artery  thrombose?  If  the  artery  thromboses  suddenly,  he  will 
get  gangrene  of  the  leg  below  the  knee;  if  it  thromboses  gradually, 
he  will  not  get  gangrene.  Often  the  artery  that  runs  through 
the  nerve  between  its  bundles  is  a  wonderful  help  in  maintaining 
the  circulation  during  the  interval  between  the  time  of  suppres- 
sion of  the  circulation  and  that  of  its  reestablishment  by  means  of 
an  outside  collateral  circulation. 

[N.  B. — December  11,  19 14:  The  circulation  in  the  foot  is 
excellent.  The  patient  still  has  complete  paralysis  of  the  leg, 
due  to  the  stretching  of  the  nerves  at  operation.] 

The  circulation  was  gradually  restored.  The  nerve  function 
was  completely  restored  by  the  end  of  twenty  days.  He  has 
good  motion  in  his  knee,  and  practically  full  volimtary  extension 
of  the  leg. 

[A  case  in  which  the  tibia  was  subluxated  backward,  and  in 
which  resection  was  performed  with  a  view  to  securing  ankylosis 
in  extension,  was  published  in  the  Clinics  for  August,  19 13, 
pp.  611-616.  Dr.  Hochrein's  skiagrams,  illustrating  the  blood- 
supply  to  the  knee,  which  are  referred  to  in  this  article,  are  shown 
in  the  same  issue,  pp.  589  and  591.] 


TUBERCULOSIS  OF  KNEE-JOINT— RESEC- 
TION BY  THE  AUTHOR'S  CONCAVOCON- 
VEX  METHOD 

Summary:  Clinical  history  of  patient;  comments — differential  diagnosis,  tuber- 
culosis, Charcot  joint — illustrative  cases;  operation — active  tuberculous  proc- 
ess contraindicates  arthroplasty;  p)athologic  picture  tallies  with  skiagram; 
concavoconvex  resection  performed;  avoid  inserting  a  foreign  body  in  the 
presence  of  tuberculosis;  recapitulation;  treatment  of  tuberculous  knee- 
joint  of  an  adult  vs.  a  child. 


HISTORY 

The  patient,  a  male  aged  thirty-three  years,  was  admitted 
to  hospital  September  5,  19 14.  The  family  history  revealed  that 
one  sister  died  of  pulmonary  tuberculosis.  The  past  history 
was  negative. 

The  present  condition  began  twelve  years  ago,  in  1902,  in  a 
slight  injury  to  the  inner  side  of  the  left  knee.  The  patient 
kicked  a  brace  of  the  door  with  the  left  leg,  kicking  inwardly  in 
the  direction  of  the  right  leg.  In  this  action  he  knocked  the 
knee  against  the  door.  There  was  severe  pain  lasting  for  less 
than  a  minute,  and  then  becoming  insignificant.  He  could  flex 
and  extend  the  knee  as  before  the  injury  and  without  pain. 

Three  or  four  weeks  after  the  injury  he  noticed  a  swelling, 
uniform  in  shape,  appear  at  about  the  site  of  the  injury  and 
gradually  increase  in  size.  There  was  no  pain  except  when  he 
stumbled  or  jumped  upon  the  left  foot.  He  had  no  chill  preced- 
ing the  appearance  of  the  swelling  and  does  not  recall  having 
had  fever. 

His  condition  continued  about  the  same  until  three  months 
later,  when  he  noticed  that  the  swelling  was  not  diminishing 
and  that  the  knee  felt  weaker,  the  weakness  causing  him  to 
stmnble  at  different  intervals.  Four  months  after  the  accident, 
while  riding  a  bicycle,  he  noticed  that,  as  the  left  pedal  of  the 
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wheel  went  down,  his  foot  did  not  follow  it  the  whole  way:  it 
was  e\ddent  that  the  knee  could  not  be  bent  as  much  as  before. 
He  still  had  no  pain. 

Four  years  after  the  injury  he  could  not  ride  his  bicycle  on 
account  of  inability  to  flex  and  extend  the  leg.  At  that  time  he 
began  to  have  fever.  He  avoided  bearing  the  usual  weight  upon 
the  left  leg,  and  used  a  cane  occasionally. 

For  the  last  six  months  the  degree  of  motion  has  been  greatly 
restricted.  He  has  pain  if  the  usual  body- weight  be  borne  upon 
the  foot.  Grating  has  been  present  in  the  knee  for  the  past  six 
years. 

The  patient  states  that,  after  resting  in  a  chair,  his  knee  often 
seems  as  though  it  were  caught  when  he  starts  to  rise.  In  order 
to  overcome  this  catching  he  has  to  shift  the  knee  at  different 
angles.  The  pain  is  increased  if  he  tries  to  flex  the  knee  to  any 
extent.  He  has  gained  15  poimds  in  weight  during  the  past  six 
months. 

COMMENTS 

Dr.  Muephy  (September  11,  19 14):  Here  are  the  skiagrams 
of  this  case.  The  lateral  view  shows  practically  nothing  (Fig. 
251).  The  anteroposterior  view  (Fig.  252)  shows  that  the 
external  condyle  is  excavated,  or  gnawed  out.  You  will  note 
in  looking  at  these  pictures  that  the  one  in  the  left  side  of  the 
shadow-box  shows  an  irregular  mottling  of  the  lower  end  of  the 
femur  and  of  the  upper  end  of  the  tibia,  but  when  you  come  to 
look  at  the  picture  to  the  right  (Fig.  252),  on  the  left  side  of  it 
you  will  notice  that,  in  addition  to  the  involvement  of  the 
proximal  portion  of  the  external  condyle  of  the  femur,  the  external 
tuberosity  of  the  tibia  has  been  absorbed,  the  external  tuberosity 
being  from  one-half  to  three-fourths  inch  lower  than  the  internal 
tuberosity,  indicating  the  destruction  of  a  considerable  portion 
of  the  external  tuberosity  of  the  tibia. 

But  the  inspection  of  the  skiagrams  does  not  tell  you  what  is 
the  matter  with  the  patient — the  history  tells  you  what  is  really 
the  matter.  He  went  to  kick  a  brace  of  the  door  and  developed 
pain  of  such  severity  that  he  fell  down  and  was  immediately 
incapacitated  momentarily.    In  a  few  days  the  whole  trouble 
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passed  away,  and  he  felt  perfectly  well.  Three  or  four  weeks 
later  the  knee  began  to  swell.  Three  months  later  the  swelling 
was  still  present,  and  the  knee  felt  weaker,  giving  way  at  intervals. 
Motion  became  more  and  more  restricted  until,  finally,  he  could 
not  use  the  limb.  There  were  periods  of  exacerbation  and 
improvement,  but  the  improvement  was  never  sufficient  to  repair 
fully  the  damage  done  by  the  last  attack.  There  was  fever  when 
the  motion  began  to  be  restricted.  He  has  not  lost  weight, 
but  on  the  contrary  has  gained  15  pounds  within  the  last  six 
months. 

The  story  makes  the  diagnosis,  and  infection  of  a  joint,  of  any 
other  origin  than  tuberculous,  incapacitates  the  patient  within 
forty-eight  hours.  A  joint-tuberculosis  never  incapacitates  an 
adult  before  the  end  of  three  and  one-half  or  four  weeks.  That 
is  the  rule.  Occasionally  in  a  Charcot  joint  you  have  the  same 
manifestations,  from  the  changes  that  occur  in  the  joint  in  con- 
nection with  syphilis  of  the  spinal  cord.  These  Charcot  joints, 
however,  do  not  have  the  severe  pain  at  the  time  of  the  initial 
tramna;  the  changes  in  the  joint  come  on  often  as  rapidly  as  they 
do  with  tuberculosis,  and  are  as  progressive  as  they  are  in  tuber- 
culosis, but  they  are  not  accompanied  by  the  primary  or  second- 
ary severe  pain. 

Let  me  give  you  an  illustration  of  the  "story"  of  a  Charcot 
joint.  A  man  was  pushing  a  wheelbarrow  filled  with  earth  over 
a  plank,  when  suddenly  his  left  foot  slipped  off  of  the  plank, 
resulting  in  a  sprained  ankle.  He  was  able  to  finish  the  day's 
work,  however,  and  to  ride  his  bicycle  home.  The  pain  was  not 
sufficient  to  incapacitate  him,  and  he  continued  working  every 
day.  Two  weeks  after  the  injury,  on"  getting  out  of  bed  one 
morning,  he  noticed  that  the  left  hip  was  swollen,  but  that 
there  was  no  pain.  At  the  end  of  five  weeks  he  consulted  a  phy- 
sician, who,  because  of  the  large  swelHng  at  the  hip-joint,  diag- 
nosed sarcoma  of  the  femur  initiated  by  the  traimia,  and  then 
sent  him  to  me.  I  examined  him  and  concurred  in  the  diagnosis. 
He  turned  to  go  out  of  my  office.  I  said  to  him:  "Why  do  you 
limp?  does  it  hurt  you?"  He  said:  "No,  it  has  never  hurt  me; 
It  did  not  hurt  me  when  I  fell,  even."    "Hold  on  a  minute:  It 
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did  not  hurt  you  when  you  fell?"  ''  No."  That  told  the  story — 
that  he  had  a  Charcot  joint.  (See  Clinics,  February,  19 12,  p.  64.) 
No  pain  with  the  initial  trauma — a  trauma  severe  enough  to 
fracture  a  leg  caused  no  pain!  There  is  practically  no  pain  in  a 
Charcot  joint,  nor  in  a  Charcot  fracture.  We  found  that  he  had  the 
Argyll-Robertson  pupil,  and  that  he  had  also  the  Romberg  sign 
and  absence  of  patellar  reflexes — he  had  no  sarcoma.  This  shows 
you  how  easily  I  was  misled  by  not  paying  sufficient  attention 
to  the  clinical  manifestation  of  pain  after  the  injury. 

Another  man  came  in  with  a  very  badly  deformed  ankle- 
joint.  He  had  sustained  an  injury  to  the  joint  and  was  treated 
for  a  Pott's  fracture;  he  bore  malice  against  his  physician  because 
the  result  was  extremely  bad.  I  looked  at  the  ankle  and  found 
the  foot  turned  in.  A  foot  is  never  turned  in  as  a  result  of  a 
Pott's  fracture  with  deformity,  but  is  always  turned  out.  That 
was  proposition  No.  i .  I  asked  him  how  much  pain  he  had.  He 
repUed:  "I  have  never  had  any  pain."  "How  about  when 
you  broke  it ? "  "I  have  never  had  any  pain  at  any  time . ' '  The 
skiagram  showed  rarefaction  and  absorption  of  the  lower  end  of 
the  tibia  aind  of  much  of  the  astragalus.  The  only  other  sign  of 
tabes  he  has  was  the  Argyll-Robertson  pupil.  He  had  a  typical 
Charcot  ankle  for  which  his  physician  was  wholly  irresponsible. 
(See  Clinics,  April,  1912,  p.  153.)  I  explained  the  situation 
to  him  and  told  him  that  he  should  go  and  explain  to  those  to 
whom  he  talked  and  apologize  to  his  physician,  and  that  if  he 
wished,  he  might  tell  them  that  he  had  had  syphilis  when  a  boy, 
and  that  this  was  the  sequence.  I  do  not  think  he  carried  out 
the  latter  instruction,  but  his  case  shows  you  with  what  caution 
you  must  analyze  these  cases  from  a  clinical  standpoint. 

Such  is  the  clinical  course  of  joint-infections,  and  their  inci- 
dence is  so  uniform  in  each  type  of  infection  that  it  would  save 
us  many  errors  if  we  would  devote  close  attention  to  the  matter 
of  the  clinical  course  of  the  disease.  It  should  be  supported  by 
all  the  laboratory  findings  that  one  can  bring  in  as  aids  in  the 
diagnosis. 

As  a  result  of  the  tuberculosis  never  having  been  fully  repaired, 
this  patient  has  exacerbations  of  the  disease.    You  might  recall 
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the  case  we  presented  about  ten  days  ago,  in  which  the  man  had 
trouble  in  a  joint  for  a  number  of  years,  and  then  an  acute  attack. 
We  sent  an  excised  specimen  of  tissue  to  the  laboratory,  and  the 
pathologist,  knowing  nothing  of  the  clinical  course,  reported 
its  being  incipient  tuberculosis  with  an  acute  exacerbation.  That 
was  also  the  final  report  from  the  laboratory  and  showed  an 
acute  as  well  as  an  old  lesion. 

OPERATION 

Now  this  knee-joint  has  not  imdergone  changes  beyond  which 
it  is  impossible  to  perform  arthroplasty,  provided,  of  course,  that 
there  be  no  active  process  in  the  joint.  Therefore,  I  am  going  to 
plan  my  incision  on  the  basis  that  I  shall  be  able  to  perform 
arthroplasty  if  there  be  no  active  tuberculosis.  Never  perform 
arthroplasty  in  the  presence  of  active  tuberculosis,  else  a  serious 
situation  arises.  We  are  not  using  iodin  on  the  skin  in  the 
neighborhood  of  this,  an  arthroplasty-site,  because  it  sometimes 
produces  chemical  dermatitis,  which  retards  repair  and  which 
might  be  a  source  of  danger. 

[Goblet-shaped  incision  made  (Fig.  253).]  I  am  incising  this 
quadriceps  tendon  through  the  external  half  of  its  area  above  the 
patella  (Fig.  2  54,  ^  to  C) .  After  splitting  in  the  midline  the  quad- 
riceps tendon,  the  patella,  and  the  Kgamentum  patellae  (Fig.  254, 
A  to  -4'),  I  incise  [the  Ugamentmn  patellae  through  the  internal 
half  of  its  area  below  the  patella  (Fig.  254,  ^'  to  B),  so  that  we  can 
retain  that  patella  after  spUtting  it  through  the  middle. 

Note  the  bloody  fluid  in  the  joint  and  the  villus  formation. 
There  is  the  tuberculous  process  in  its  activity,  and  below  is  the 
brie  material.  The  synovial  membrane  is  wholly  destroyed,  and 
the  activity  of  the  process  means  that  I  cannot  perform  arthro- 
plasty. 

Now  we  shall  adapt  our  incision  for  a  resection.  I  have  made 
a  full  exposiu*e  of  that  field,  and  the  synovial  membrane  must 
come  out.  There  is  the  ligamentum  patellae:  witness  the  tuber- 
culosis attacking  the  patella.  This  picture  shows  how  nature 
tries  to  repair  the  destruction  wrought  by  tuberculosis — how  she 
protects  and  defends  and  finally  is  overcome  by  the  disease.    The 
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Fig.  253. — Shows  goblet-shaped 
incision  of  skin  as  the  first  step  in 
the  concavoconvex  resection.  This 
incision  is  also  the  best  for  explor- 
atory operations  upon  the  knee-joint, 
since  it  affords  the  freest  exposure  of 
the  deep  fascia  and  circumpatellar 
aponeurosis  (anterior  view). 


Fig.  254. — Shows  reflection  of 
skin-flaps.  The  upper  flap  (the  cup 
of  the  goblet)  is  turned  upward,  and 
the  lower  flaps  (the  stem  of  the 
goblet)  are  turned  to  each  side. 
The  field  thus  developed  comprises 
the  quadriceps  tendon  above,  the 
patella  in  the  center,  and  the  liga- 
mentum  patellae  below,  while  on 
each  side  the  lateral  expansions  of 
the  quadriceps  aponeurosis  are  seen. 
These  tissues  are  incised  as  follows: 

A  to  A'  represents  the  median 
incision,  and  splits  from  above  down- 
ward in  the  midline  the  quadriceps 
tendon,  the  patella,  and  the  liga- 
mentum  patellae. 

^  to  C  represents  the  curved 
superior  external  limb,  and  divides 
the  external  half  of  the  quadriceps 
tendon  and  the  aponeurosis  and  then 
sheers  off  vertically  to  stop  at  the 
top  of  the  external  tuberosity  of  the 
tibia. 

A'  to  B  represents  the  curved 
inferior  internal  limb,  and  divides 
the  internal  half  of  the  ligamen- 
tum  patellae  and  the  quadricipital 
aponeurosis,  and  then  sheers  off 
vertically  to  stop  at  the  top  of  the 
internal  tuberosity  of  the  tibia, 
opposite  the  termination  of  the 
external  limb  (anterior  view). 
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Fig.  254. 
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subquadriceps  bursa  is  destroyed  and  obliterated,  and  must  be 
excised.  Here  is  the  quadriceps  tendon  of  the  patella.  Having 
planned  to  perform  arthroplasty,  I  have  split  the  patella  through 
the  middle,  but  later  shall  just  approximate  its  halves. 


Fig.  255. — The  osseo-aponeurotic  flaps  outlined  in  the  previous  figure  have 
been  freed  and  reflected  to  each  side,  exposing  the  articular  ends  of  the  femur  and 
tibia.  The  leg  has  been  partially  flexed  upon  the  thigh,  exposing  the  whole  of  the 
inferior  articular  extremity  of  the  femur.  The  concavoconvex  resection  of  the 
bone-ends  is  made  as  follows: 

AtoB  represents  the  convex  line  for  the  femur  followed  by  the  Gigli  saw,  which, 
adjusted  at  A,  follows  the  convexity  of  the  articular  surface  of  the  femur  as  it 
travels  forward  just  beneath  the  articular  cartilage.  When  the  shver  of  bone  is 
removed,  it  will  be  seen  that  the  convexity  of  the  condyles  has  been  preserved 
{concsLVOconvex  resection).  C  to  D  represents  the  concave  line  for  the  tibia  fol- 
lowed by  the  Gigli  saw.  The  sliver  of  bone  is  removed  in  similar  manner,  but  upon 
its  removal  the  upper  surface  of  the  tibia  is  left  concave  {concavoconvex  resection) 
or  moon-shaped.  Both  the  convex  and  the  concave  saw  lines  should  have  the  same 
arc,  so  that  when  the  leg  is  extended  the  convexity  of  the  femur  will  fit  into  the  con- 
cavity of  the  tibia  (see  Fig.  256)  (lateral  view). 

Now  I  am  freeing  a  portion  of  the  fibrous  capsule  that  I  am  going 
to  retain.  The  next  step  is  the  reconstruction  of  the  bony 
surfaces.  Formerly  we  sawed  these  surfaces  square  off,  and  as  a 
result  had  very  poor  bony  apposition  if  the  angle  of  the  leg 
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Fig.  256. — Schema  of  Dr.  Mur- 
phy's method  of  concavoconvex  re- 
section of  the  knee-joint.  The  con- 
vexly  prepared  end  of  the  femur  rests 
in  the  moon-shaped  depression  that 
was  fashioned  in  the  upper  end  of  the 
tibia.  Regardless  of  the  angle  of 
flexion  or  of  extension  of  the  tibia  upon 
the  femur,  a  constant  large  area  of 
bony  contact  is  maintained,  so  that 
anterior  or  posterior  displacement  of 
the  tibia  is  prevented.  To  obtain 
such  accurate  contact  it  is  essential 
that  both  the  convex  and  the  concave 
saw-lines  have  the  same  arc  (see  pre- 
ceding figure)  (profile  [view,  orien- 
tating bones  that  compose  skeleton 
of  knee-joint  with  the  surface). 


Fig.  257. — Sketch  showing  method 
of  dealing  with  patella  when,  after  con- 
cavoconvex resection  of  the  knee-joint 
in  a  young  subject,  and  after  the  tuber- 
culous process  has  been  entirely  elimi- 
nated, one  intends  to  reestablish  motion 
subsequently  by  performing  arthroplasty. 

The  lateral  osseo-aponeurotic  flaps 
have  been  reflected,  and  on  the  imder 
surface  of  each  the  dotted  line  shows  the 
outhne  of  the  flap  of  capsular  fascia  and 
fat  which  will  be  reflected  over  the 
patellar  fossa  of  the  femur  to  prevent  the 
patella  from  organically  uniting  to  the 
freshened  surface  of  the  femur. 

The  dotted  line  on  the  tibia  rep- 
resents the  lowermost  level  reached  by 
the  convexly  prepared  surface  of  the 
femur.  The  limb  is  in  a  straight  posi- 
tion (anterior  view). 
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became  altered.  In  those  days  we  used  for  fixation  catgut, 
phosphor-bronze  wire,  nails,  and  all  sorts  of  mechanical  agents. 
Now  we  employ  the  concavoconvex  method  of  resection  which 
was  devised  by  us  (Figs.  255  and  256). 

?  i 


Fig.  258. — Sketch  showing  lateral 
flaps  of  capsular  fascia  and  fat  elevated 
by  dissection,  brought  across  the  fresh- 
ened patellar  fossa  of  the  femm-,  and 
stitched  together  so  as  to  insure  against 
subsequent  bony  ankylosis  of  the  patella 
to  the  femur.  This  step  is  taken  im- 
mediately after  concavoconvex  resection 
of  the  knee-joint  when  one  intends  to 
mobilize  the  knee-joint  later,  as  men- 
tioned above  (anterior  view). 


Fig.  259. — Sketch  showing  re- 
approximation  of  edges  of  quadri- 
cipital  aponeurosis  and  tendon  of  pa- 
tella, and  of  ligamentimi  patellae.  The 
more  the  quadriceps  muscle  contracts, 
the  more  firmly  will  the  cut  edges  of 
the  patella  be  contacted,  just  as  after 
a  vertical  incision  into  the  rectus 
abdominis  muscle  (anterior  view). 


See  that  tuberculous  hrie!    It  is  in  a  large  pocket  of  the  syno- 
vial capsule  back  of  the  external  tuberosity  of  the  tibia,  at  the 
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place  where  the  skiagram  showed  the  greatest  amount  of  destruc- 
tion (Fig.  252).  You  can  see  how  truly  the  skiagram  portrayed 
the  lesion.  We  shall  be  able  to  make  a  curved  resection  of  only 
one  of  the  condyles  of  the  femur.  Note  how  I  adjust  the  Gigli 
saw  at  the  upper  limit  of  the  cartilage,  covering  the  condyle 
posteriorly,  and  saw  downward  and  forward,  keeping  just  beneath 
the  cartilage,  and  following  the  convexity  of  the  condyle  (Fig. 
2$$,AtoB).  Now,  you  see,  I  am  changing  the  angle  of  the  saw 
as  I  advance  so  as  to  make  this  rounding-ofif  of  the  condyle  V- 
shaped.  Below,  there  is  but  one  tuberosity  that  is  suitable  for 
resection. 

I  did  not  run  the  saw  across  the  posterior  part  of  the  joint 
because  occasionally  with  a  cicatricial  contraction  the  vessels 
are  attached  close  upon  the  bone.  I  recently  read  of  a  surgeon 
who  performed  one  of  these  operations  and  had,  as  a  sequel, 
gangrene  of  the  leg. 

Above,  I  shall  leave  all  the  bone  that  I  possibly  can  because 
there  is  such  a  destruction  of  the  external  tuberosity  of  the  tibia 
that  I  shall  be  obliged  to  take  off  a  considerable  portion  of  the 
upper  end  of  the  internal  tuberosity.  Now  we  shall  resect  the 
upper  end  of  the  tibia;  I  shall  have  to  fashion  a  moon-shaped 
depression  of  its  upper  end  so  that  the  convexly  prepared  end  of 
the  femur  may  rest  upon  it  (Fig.  256). 

The  fibrous  capsule  is  never  the  seat  of  a  primary  infection  of 
any  kind.  The  infection  begins  in  the  bone  or  in  the  subsynovial 
vascular  membrane.  Now  you  can  see  me  pick  out  that  sub- 
synovial membrane,  situated  deep  in  the  operative  field  well 
back  of  the  external  tuberosity.  It  incloses  a  large  pocket  of 
brie.  See  how  nature  has  defended  it  by  inclosing  it  within  the 
fibrous  capsule,  constantly  striving,  by  her  constructive  process, 
to  build  up  a  defense  and  heal  the  diseased  bone:  there  is  the 
encapsulated  mass.  That  is  the  type  of  tuberculous  process  that 
reacts  to  the  tuberculin  test  with  a  low  temperature  and  a  slight 
constitutional  reaction.  Why?  Because  it  is  excluded  by  a 
coffer-dammed  area. 

That  pathologic  picture  corresponds  with  the  skiagram  to  a 
nicety:  note  how  the  latter  reveals  the  extensive  area  of  destruc- 
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tion  in  the  external  tuberosity.  What  a  great  aid  skiagrams  are 
when  we  properly  interpret  them,  and  how  disastrous  it  might 
be  when  they  are  improperly  interpreted! 

We  use  phenol  in  wiping  out  the  joint,  just  as  it  was  used  orig- 
inally, forty  years  ago.  Now  we  suture  the  Hgaments  with 
catgut,  not  with  wire :  never  insert  a  foreign  body  in  the  presence 
0}  tuberculosis!  See  the  reason  for  making  that  concavoconvex 
resection?  I  have  nothing  to  support  this  condyle.  I  have  a 
splendid  support  on  the  other  side,  so  that  the  condyle  will  remain 
in  that  position.  Now  we  shall  suture  the  quadriceps  tendon: 
you  see  what  it  does  by  its  tension — forces  these  two  bony  sur- 
faces into  accurate  adjustment  all  the  time  and  at  all  angles 
and  insures  union  (Fig.  256).  That  is  a  most  important  factor 
after  the  removal  of  the  disease — the  immobilization  of  the 
structures  that  formerly  were  mobile. 

RECAPITULATION 

Let  the  record  show  that  this  knee  must  be  dressed  in  an 
adducted  position  so  as  to  throw  all  the  pressure  upon  the 
internal  condyle,  and  that  the  foot  must  be  left  at  a  right  angle 
with  the  leg. 

Let  the  record  show  further  that  the  external  tuberosity  was 
destroyed  for  a  depth  of  more  than  one-half  inch;  that  the 
tuberculous  process  in  the  tuberosity  was  encapsulated  and  was 
enucleated  in  its  tuberculous  capsule,  but  that  an  active  tubercu- 
losis was  present  elsewhere  in  the  subsynovial  layer  of  the  capsule; 
that  in  the  S3niovial  capsule,  fairly  well  back  of  the  external 
tuberosity,  there  was  a  large  pocket  of  brie,  and  that  this  pocket 
and  sac  were  enucleated  in  toto;  and  finally  that  we  performed  our 
operation  of  concavoconvex  resection  of  the  knee-joint. 

[Note. — There  was  primary  union,  and  in  eleven  weeks  there 
was  good,  firm,  bony  union  with  the  limb  in  a  straight  position.] 

Dr.  Murphy:  Once  a  tuberculosis  is  established  in  a  knee- 
joint  of  an  adult,  it  is  practically  hopeless  of  repair  with  any  type 
of  expectant  or  non-operative  treatment.  Rest,  extension,  injec- 
tions, etc.,  do  not  offer  suflScient  hope  of  reward  to  justify  the 
expenditure  of  time  and  the  suffering  which  they  entail.    Primary 


IOo6  CLINICS  or  JOHN  B.   MURPHY 

excision,  with  a  production  of  arthrodesis  of  the  concavoconvex 
type  within  a  few  months  after  the  onset,  is  the  proper  line  of 
treatment. 

If  the  patient  is  young,  the  patella  should  be  retained  and 
prepared  with  a  view  to  performing  a  subsequent  arthroplasty 
to  reestablish  motion  after  the  tuberculous  process  has  been 
entirely  eliminated  (Figs.  257  and  258). 

[Cases  of  tuberculosis  of  the  knee-joint  have  been  published 
previously  in  the  Clinics  for  August,  19 12,  pp.  607-619; 
February,  1913,  pp.  83-98.] 


PAINFUL  STUMPS  OF  LEGS— REAMPUTA- 
TION— EXCISION  OF  NEUROMATA— NEU- 
RORRHAPHY 

Summary:  Clinical  history  of  patient;  comments — histology  of  repair  and  degen- 
eration of  a  divided  nerve;  importance  of  glial  repair;  proper  disposal  of  a 
nerve-stimip;  Thoma's  theory  of  tropism  of  cells;  catheter-cystitis  and  pye- 
litis avoidable  by  massaging  bladder  for  retention  of  urine;  operation — ^proper 
disposal  of  periosteum  in  resecting  the  bone-ends;  neuromata  found  and 
excised;  recapitulation. 


HISTORY 

The  patient,  a  male  aged  thirty-five  years,  was  readmitted 
to  hospital  in  April,  19 15,  suffering  from  pain  and  tenderness  in 
the  amputation-stumps  of  both  legs. 

Over  a  year  ago,  in  March,  19 14,  both  legs  were  amputated 
in  the  lower  third  in  a  railroad  accident.  The  stumps  were 
trimmed  up  elsewhere.  Since  healing,  the  stumps  have  felt 
cold  and  are  very  sensitive  to  pressure,  even  the  weight  of  the 
sheet  being  intolerable.  In  the  same  accident  he  suffered  a 
fracture-luxation  of  the  right  hip-joint,  which  was  reduced  by 
operation  in  this  hospital  on  September  12,  19 14. 

COMMENTS 

Dr.  Murphy  (April  27,1915):  This  patient  suffered  traumatic 
amputation  of  both  legs  in  the  lower  third,  and  with  the  same 
accident  there  occurred  fracture-luxation  of  the  head  of  the 
right  femur.  This  hip  lesion  was  not  recognized  at  the  time  of 
the  operation,  performed  elsewhere,  when  amputation  stumps 
were  trimmed  up,  in  March,  19 14.  When  he  came  in  here 
six  months  after  the  accident  the  luxation  could  not  be  reduced 
manually,  or  after  exposure,  so  that  we  had  to  excise  the  head 
of  the  femur  and  insert  the  neck  into  the  acetabulimi.  He  has 
now  a  wide   range  of   motion   in   the   hip- joint.     Previous  to 
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our  operation  he  could  not  use  the  luxated  limb  owing  to  the  great 
adduction-deformity. 

In  dealing  with  the  tnmks  of  large  nerves  it  is  very  important 
to  consider  the  histology  of  the  repair  and  regeneration  of  a 
divided  nerve.  At  first,  when  a  nerve  is  cut,  the  axons  have  no 
contractile  power.  Finally,  as  scar  tissue  forms,  the  nerve 
contracts,  and  the  glial  tissue  which  surrounds  the  axons  con- 
tracts and  forces  the  axons  to  stick  out  like  brush-ends,  and  these 
can  be  seen  with  a  pocket-lens.  The  glial  tissue  is  the  con- 
nective tissue  of  the  nervous  system,  and  differs  from  ordinary 
connective  tissue  in  its  ectoblastic  origin. 

As  repair  progresses  in  the  nerve  it  contracts,  and  on  the  end 
of  the  nerve  there  forms  a  bulb  which  is  termed  a  neuroma — a 
postoperative  neuroma.  What  happens  next?  The  same  phe- 
nomenon occurs  that  follows  the  repair  of  connective  tissue 
elsewhere  in  the  body:  the  scar-tissue  consolidates  and  contracts, 
thereby  compressing  the  sensitive  axons.  How  can  we  prevent 
the  occurrence  of  neuromata?  By  dividing  the  nerve  in  such  a 
manner  that  it  will  heal  by  another  process  than  by  this  repair 
through  ordinary  connective-tissue  capping.  All  the  repair  must 
be  made  by  means  of  the  proliferation  of  glial  tissue  in  the  large 
axons. 

Glial  repair  is  established  thus.  The  nerve-end  is  not  cut 
squarely  across,  but  it  is  cut  across  transversely  for  one-half  of 
its  diameter  at  a  point  three-fourths  of  an  inch  from  its  end:  this 
cut  half  is  split  vertically  downward  to  the  end  of  the  nerve,  and 
is  then  removed.  The  distal  end  is  treated  in  the  same  manner. 
These  two  prepared  rectangular  ends  are  then  contacted  and 
stitched  together.  By  this  method  of  treating  the  nerve-ends 
there  is  nothing  more  than  a  glial  tissue  covering,  and  a  neuroma 
does  not  form.  When  dealing  with  a  single  nerve-end,  as  in  this 
case,  the  nerve  is  prepared  in  the  same  manner,  and  the  end  is 
folded  back  upon  the  nerve  and  stitched  to  the  heel  of  the  bayonet- 
shaped  nerve-end. 

Axons  have  a  great  affinity  for  each  other.  Thoma  was  the 
first  to  call  attention  to  the  tropism,  or  affinity,  or  positive  chemo- 
tactic  attraction  between  cells  of  the  same  histologic  structure. 
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It  was  demonstrated  that  these  axons  will  penetrate  ordinary 
loose  connective  tissue  for  some  distance  to  meet  each  other. 
When  a  nerve  has  been  cut  and  contacted  with  a  muscle  that 
runs  parallel  to  its  long  axis,  the  axon  will  span  a  still  greater 
distance.  If  there  be  a  mass  of  connective  tissue  one-fourth,  one- 
sixth,  or  even  one-thirty-second  of  an  inch  thick  between  the 
ends,  non-union  will  result.  This  interposition  of  fibrous  tissue, 
which  forms  an  impenetrable  barrier  across  the  path  of  the  grow- 
ing axons,  explains  so  many  failures  of  union. 

In  reviewing  the  history  of  nerve-repair,  one  finds  that  the  pro- 
fession was  divided  into  two  great  schools.  The  members  of  one 
school  contended  that  if  nerve-ends  were  sutured  together,  func- 
tion would  be  restored;  those  of  the  other  school  claimed,  how- 
ever, that,  imder  these  conditions,  fimction  is  not  restored. 
When  I  was  a  student  I  remember  the  late  Dr.  Gunn's  having 
had  to  deal  with  a  divided  musculospiral  nerve.  He  found  the 
nerve-ends,  approximated  them  with  sutures,  and  secured  ulti- 
mately functionating  union.  That  was  one  of  the  very  early 
examples  of  neurorrhaphy;  but  I  think  the  reason  why  Dr.  Gunn 
secured  functionating  union  was  because  he  operated  before  the 
stage  of  connective-tissue  capping.  That  the  members  of  the 
other  school  did  not  succeed  in  restoring  function  was  due  to 
their  sewing  the  nerve-ends  together  without  first  having  fresh- 
ened them:  it  were  as  logical  as  to  sew  two  pieces  of  cheese 
together  and  expect  them  to  unite. 

Eleven  years  ago,  in  1904,  we  analyzed  the  cKnical  course  and 
results  in  hundreds  of  cases  of  nerve-suturing.  We  foimd  that 
if  the  nerve-ends  be  freshened  until  the  fasciculi  are  seen,  and  then 
the  fasciculi  are  contacted,  union  with  restoration  of  motion  is 
just  as  inevitable  as  in  a  recent  fracture  that  has  been  accurately 
reduced  and  contacted.  On  the  other  hand,  union  with  restora- 
tion of  transmission  is  never  obtained  rniless  the  nerve-ends  be 
trimmed  until  the  healthy,  brush-like  axons  have  been  exposed. 
A  simile  might  be  drawn  between  the  two  nerve-ends  and  the 
two  ends  of  a  cable.  In  uniting  two  lengths  of  an  electric  cable 
it  is  not  enough  merely  to  contact  the  leaded  ends:  these  leaded 
ends  must  first  be  trimmed  off,  and  the  individual  wires  exposed 
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and  contacted,  otherwise  no  transmission  of  electric  impulses 
will  occur. 

In  addition  to  his  painful  stiunps  this  patient  has  a  catheter- 
cystitis  with  pyelitis.  That  is,  he  has  an  inflammation  that 
began  in  the  urinary  bladder  from  imdue  catheterization,  and 
extended  upward  through  the  ureter  to  the  kidney.  Catheter- 
infection  of  the  kidney  usually  results  from  meddlesome  surgery. 
Retention  of  urine  may  be  overcome  by  massaging  the  bladder 
via  the  rectimi  in  the  male,  and  per  vaginam  in  the  female. 

OPERATION 

[Incision  and  exposure  of  interior  of  stump  on  right  side.] 
In  resecting  the  bone-ends  I  must  leave  the  fibula  long,  because 
the  tibia  is  very  short;  usually,  however,  it  is  better  to  resect  the 
fibula  at  a  slightly  higher  level  than  the  tibia.  While  formerly 
we  preserved  the  periosteum  and  covered  the  bone-ends  with  it, 
now  we  do  the  opposite,  resecting  the  bone-ends  from  one-half 
to  one  inch  helow  the  level  of  the  removal  of  the  periosteum, 
thereby  preventing  postoperative  pain. 

There  is  a  nerve:  it  is  the  posterior  tibial.  I  lift  it  up  and  re- 
move the  fibrous  cap:  see  the  brush-ends  of  the  axons  sticking 
out,  exactly  as  I  described  them!  This  nerve  has  been  inflamed, 
and  appears  very  large.  The  tropism  or  positive  chemotaxis 
of  which  I  spoke  will  attract  these  axons  toward  each  other. 
We  shall  deal  with  this  nerve-end  by  trimming  it  so  as  to  obtain 
glial  union,  according  to  the  method  described  above.  This 
nerve  was  drawn  out  at  the  time  of  the  previous  operation.  Here 
is  the  anterior  tibial  nerve:  it  has  developed  what  I  described  to 
you — a  neuroma  which  is  as  large  as  an  olive.  This  neuroma 
explains  the  patient's  inability  to  wear  an  artificial  limb.  Is  not 
that  pretty?  The  development  of  the  neuroma  shows  what 
happens  when  the  nerve-end  is  not  dealt  with  as  above.  To 
prevent  neuroma-formation,  just  turn  the  bared  axons  toward 
each  other,  and  nature  will  do  the  rest.  That  is  the  key  to  the 
situation. 

[The  stimip  of  the  left  leg  was  treated  in  the  same  manner.] 

[Additional  information  on  the  subject  of  neurorrhaphy  may 
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be  found  in  the  following  numbers  of  the  Clinics:  February, 
191 2,  pp.  24-30  (illustrations  of  neuroma,  of  brush-like  axons, 
and  of  method  of  nerve-lengthening);  April,  19 14,  pp.  355-368 
(amputation-neuroma  with  ascending  neuritis — division  of  right 
half  of  Cauda  equina);  February,  1915,  pp.  77-92  (division  of 
brachial  plexus,  with  illustration  of  a  cluster  of  neuromata  on  p. 
87);  August,  1915,  pp.  667-675  (section  of  musculospiral  nerve 
in  fracture  of  hiunerus) ;  see  also  the  next  case.] 

[Note. — Patient  was  immediately  relieved  of  pain.] 


PAINFUL  STUMP  OF  LEG  — REAMPUTATION 
—  EXCISION  OF  NEUROMATA  — NEUROR- 
RHAPHY.  THROMBOANGIITIS  OBLITERANS 

Summary:  Clinical  history  of  patient;  comments — review  of  history;  operation — 
preliminary  subcutaneous  tenotomy  of  biceps  femoris;  trophic  and  ulcerative 
changes  in  stump;  reamputation — nerve-ends  treated  so  as  to  prevent  neuroma- 
formation;  postoperative  comments — progress  of  thromboangiitis  obliterans; 
involvement  of  digestive  organs  and  of  renal  arteries  in  that  disease;  case  of 
plugging  of  both  renal  arteries  with  necropsy  findings;  thromboangiitis  obliter- 
ans confined  almost  exclusively  to  males  of  the  Jewish  race. 


HISTORY 

The  patient,  a  male  aged  thirty-four  years,  a  Hebrew,  was 
admitted  to  hospital  May  lo,  191 5.  The  family  history  is 
negative.  The  past  history  shows  that  nine  years  ago,  in  1906, 
the  patient  had  an  attack  of  gonorrhea  which  lasted  three  months. 

The  present  malady  began  sixteen  months  ago,  in  January, 
19 14.  While  the  patient  was  out  driving  in  sub-zero  tempera- 
ture, the  right  foot  began  to  feel  cold.  He  took  off  the  shoe  and 
noticed  that  the  foot  had  turned  pale.  After  rubbing  it  a  little 
he  drew  on  the  shoe  and  drove  the  remaining  two  miles  to  town. 
He  took  a  drink  of  spirituous  liquor,  and  then  went  home  and 
inmiersed  the  foot  in  hot  water.  A  few  hours  later  the  foot  began 
to  swell,  and  became  red  and  painful.  He  went  to  work  the  next 
day,  but  the  foot  ached  and  was  very  painful  by  night.  The 
foot  remained  painful  continually. 

Two  months  later,  in  March,  19 14,  he  noticed  three  purplish 
spots  appear  upon  the  great  toe.  He  consulted  a  physician,  who 
said  that  the  great  toe  should  be  amputated.  This  amputation 
was  performed  on  April  28,  19 14.  Two  weeks  later  the  edge  of 
the  foot  turned  black  and  blue,  and  the  leg  was  amputated  above 
the  ankle.    Immediately  following  the  amputation  the  patient 
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noticed  throbbing  pain  in  the  stump,  and  this  pain  continued 
three  weeks,  and  then  the  stump  became  tender  to  pressure,  and 
has  remained  tender  since. 

Six  months  after  the  second  amputation  the  patient  put  on  an 
artificial  leg,  but  could  not  endure  it  on  account  of  the  pain  in  the 
stmnp.  The  right  knee  became  stiff  while  he  was  in  bed  from 
his  keeping  the  knee  constantly  flexed.  At  present  the  leg  is  in 
a  position  of  acute  flexion,  and  the  patient  cannot  extend  it  beyond 
a  right  angle. 

Before  the  foot  was  frozen,  in  January,  19 14,  there  had  been 
no  s3nnptoms  of  aching  or  of  pains  in  the  legs  severe  enough  to 
make  him  stop  or  sit  down  and  rest,  nor  had  there  been  anything 
to  suggest  intermittent  claudication.  Between  the  time  of  chill- 
ing of  the  foot  and  that  of  amputation,  however,  he  had  attacks 
of  pain  when  on  the  feet,  and  was  forced  to  sit  down  and  rest 
during  the  attacks. 

Examination  hy  Dr.  Murphy. — ^The  patient  has  thromboangi- 
itis obliterans  in  the  right  leg,  with  the  claudication  which  so 
commonly  is  associated  with  that  malady. 

COMMENTS 

Dr.  Murphy  (May  12,  1915) :  Previous  to  the  time  of  ampu- 
tation the  patient  could  not  walk  three  blocks  to  save  his  life. 
He  had  typical  intermittent  claudication  from  the  time  of  the 
chilling  of  the  right  foot  to  that  of  amputation.  He  chilled  the 
right  foot  and  it  became  pale;  the  circulation  in  the  foot  re- 
established itself,  but  upon  exercising,  the  foot  became  purplish- 
blue.    After  harder  exercise  it  became  pale. 

The  patient  is  a  Hebrew  and  shows  the  typical  and  classic 
condition  of  thromboangiitis  obliterans,  which  occurs  only  in  mem- 
bers of  his  own  race:  I  have  never  seen  this  disease  in  any  other 
race.  The  sequence  is  first  chilling  of  the  foot,  then  gangrene, 
and  finally  amputation. 

OPERATION 
I  may  have  to  perform  subcutaneous  tenotomy  in  order  to 
straighten  the  leg.     This  operation  is  performed  in  this  case  by 
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inserting  the  tenotome  beneath  the  skin  and  dividing  the  tendon 
with  the  tenotome.  This  division  takes  the  tension  off  the 
external  hamstring  entirely.  The  hamstrings  consist  externally 
of  but  one  muscle,  the  biceps  femoris,  while  internally  there  are 
three  muscles — the  semimembranosus,  the  semitendinosus,  and 
the  gracilis,  and,  if  you  wish,  a  part  of  the  sartorius.  The  leg 
can  now  be  extended:  I  do  not  know  whether  we  shall  be  able  to 
keep  it  extended,  but  we  shall  try.  This  straightening  of  the 
limb  relaxes  the  capsule  in  front  and  results  in  contraction  of  the 
gastrocnemius  muscle.  Now  we  must  proceed  with  the  reampu- 
tation  and  find  the  nerves. 

Let  the  record  show  that  the  trophic  changes  in  this  stmnp 
have  been  extreme,  and  that  not  only  was  the  nerve  trophic,  but 
the  stump  ulcerated,  so  that  we  have  this  ulceration,  in  addition, 
to  contend  with. 

Now  we  can  resect  about  two  inches  more  of  this  stump  and 
still  have  control  for  the  artificial  leg.  We  resect  a  little  more  of 
the  fibula  than  of  the  tibia.  In  resecting  the  tibia  always  round 
off  its  prominent  anterior  corner  so  it  will  not  press  against  the 
skin  of  the  flap  and  cause  ulceration. 

Let  the  record  show  that  the  bone  was  much  softer  than 
normal. 

See  the  axon-ends  of  the  nerve  stick  out  like  brush-ends! 
That  is  the  continuation  of  the  external  popliteal  nerve:  here  is 
the  other  branch.  I  want  to  prepare  this  nerve-stump  for  suture. 
The  thing  we  wish  to  prevent  in  this  case  is  recurrence  of  the 
neuritis.  I  am  splitting  this  nerve-end  and  turning  one-half 
of  the  split  end  back  upon  itself,  after  removing  the  other  half 
of  the  split  end:  otherwise  a  neuroma  will  develop  on  the  end. 
This  suture  is  passed  through  the  end  of  the  nerve,  securing  it  in 
its  folded  condition. 

Here  is  the  other  nerve.  I  shall  likewise  stitch  the  ends  of  its 
axons  together  by  splitting  the  nerve-end  and  plicating  it  back 
upon  itself  so  that  axon  contacts  with  axon.  By  this  procedure 
we  lessen  'the  liability  of  neuroma-formation,  as  well  as  of  post- 
operative neuritis.  The  important  problem  in  this  case  is  the 
treatment  of  the  nerve-stumps.   This  nerve-end  is  of  much  greater 
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size  than  we  usually  conceive  of.  We  have  an  accurate  approxi- 
mation of  these  axons  now,  and  a  neuroma  should  not  develop, 
nor  should  the  stiunp  be  sensitive  any  longer.  If  the  neuritis 
from  which  this  patient  has  suffered  be  not  checked,  it  will  travel 
higher  and  higher  imtil  finally  we  shall  be  obliged  to  cut  into  the 
Cauda  and  there  divide  the  nerves  in  order  to  relieve  the  pain, 
as  in  a  case  we  reported  previously  (Clinics,  April,  1914,  pp.  335- 
368). 

Now  I  shall  show  you  how  I  treated  the  nerve-end.  Let  us 
suppose  that  this  hand  represents  the  nerve.  You  cut  trans- 
versely half  way  through  the  nerve  three-fourths  inch  from  its 
end,  and  then  spht  it  down  to  the  end  and  remove  the  incised 
half.  Then  you  trim  the  remaining  end  and  fold  it  over  upon 
itself  until  the  end  contacts  with  the  proximal  end  of  the  cut  half 
at  the  heel  of  the  bayonet-shaped  nerve-end,  and  secure  it  in  that 
position  by  stitches.  Thus,  the  axons  of  the  nerve-end  become 
circuited.  If  you  let  the  nerve-end  remain  exposed  in  the  open, 
it  will  eventually  be  covered  over  with  a  connective-tissue  cap  and, 
as  a  sequence,  a  neuroma  will  form.  Owing  to  the  diseased  state 
of  the  vessels,  there  was  practically  no  bleeding:  no  constrictor 
was  used.     [Closes  flap.] 

POSTOPERATIVE  COMMENTS 
Thromboangiitis  obliterans  first  manifests  itself  by  the  pa- 
tient's inability  to  walk  any  distance  without  having  to  sit  down 
and  rest.  Preceding  this  inability  to  walk — by  months  and  even 
years — there  is  the  development  of  flat-foot,  which  is  so  typical 
in  these  cases.  After  the  inability  to  walk  there  appears  claudi- 
cation, followed  by  complete  occlusion  of  the  blood-vessels,  and 
this  eventuates  in  gangrene.  In  your  desperate  efforts  to  check 
the  progress  of  the  disease  you  amputate  first  one  leg  and  then 
the  other  leg,  but  despite  your  efforts  the  gangrene  creeps  slowly 
and  slowly  upward  until  it  involves  the  back  of  the  leg:  it 
rarely,  however,  extends  above  the  knee.  "  Claudication"  of  the 
stomach  and  of  other  digestive  organs  as  well  may  appear. 
A  splendid  article  was  written  upon  this  subject  seven  years  ago 
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and  contained  a  large  number  of  collected  cases  (Buerger:  Amer. 
Jour.  Med.  Sci.^  1908,  n.  s.,  cxxxvi,  567). 

Thromboangiitis  obliterans  may  involve  one  or  both  renal 
arteries.  When  it  involves  a  renal  artery,  the  patient  has  a  typ- 
ical attack  of  renal  colic.  I  remember  one  of  my  early  cases  in 
which  both  the  patient's  legs  had  been  amputated.  The  patient 
was  admitted  later  to  the  Michael  Reese  Hospital,  suffering  from 
a  typical  attack  of  renal  colic — ^pain  lasting  several  days  and  then 
disappearing,  and  followed  by  blood  in  the  urine.  He  was 
treated  for  renal  colic  by  three  different  physicians,  and  finally 
came  under  my  observation  in  the  Presbyterian  Hospital,  where 
he  was  admitted  on  Dr.  Sippy's  service.  Four  days  after  ad- 
mission I  saw  him  in  the  throes  of  an  attack  of  apparent  renal 
colic,  and  with  complete  suppression  of  urine.  I  believed  the 
anuria  of  the  other  kidney  to  be  reflex  in  origin,  and  of  the  type 
which  Dr.  Bevan  described  once  as  the  sequence  of  a  calculus  in 
the  ureter.  We  decided  to  operate  upon  the  left  kidney — the 
side  upon  which  the  pain  occurred.  We  exposed  the  left  kidney 
and  decorticated  it:  /  cut  it,  hut  it  did  not  bleed!  It  was  as  dead 
as  Julius  Caesar — not  a  drop  of  blood  in  it.  In  its  progress  the 
thromboangiitis  obliterans  had  affected  the  renal  artery  not  only 
of  this  left  side,  but  also  of  the  right  side.  The  patient  lived  one 
week  without  voiding  one  drop  of  urine.  On  the  seventh  day 
he  died,  and  autopsy  revealed  complete  plugging  of  both  renal 
arteries.  This  case  illustrates  the  fact  that  renal  manifestations 
do  occur  in  thromboangiitis  obliterans,  and  are  due  to  involve- 
ment of  the  renal  arteries  in  that  disease. 

Thromboangiitis  obliterans  is  classic,  almost  always  confined 
to  the  Jewish  race,  and  almost  always  to  males:  I  have  never 
seen  it  occur  in  a  woman.  This  patient  is  only  thirty-four  years 
of  age,  and  yet  there  is  complete  obliteration  of  the  vessels  of 
the  right  leg.  The  disease  w  11  develop  upon  the  other  side  later, 
probably  involving  the  renal  arteries  and  terminating  fatally. 


POTT'S  FRACTURE  WITH  EVERSION  DE- 
FORMITY: NON-UNION  OF  TIBIAL  MAL- 
LEOLUS, UNITED  FRACTURE  OF  FIBULAR 
MALLEOLUS,  AND  POSTERIOR  LUXATION 
OF  ANKLE  —  OPERATIVE  REDUCTION  OF 
DEFORMITY 

Summary:  Clinical  history  of  patient;  comments — demonstration  of  skiagram; 
difl&culty  of  this  class  of  cases;  preparation  of  skin  of  patient;  operation — 
fracture  of  both  malleoli  with  non-union  of  tibial  malleolus  and  posterior 
luxation  of  ankle;  recapitulation;  postoperative  comments — difficulties  of 
reduction. 


HISTORY 


The  patient,  a  female  aged  thirty  years,  was  admitted  to  hos- 
pital December  25,  1914.  The  family  and  past  histories  were 
negative. 

The  accident  which  caused  the  present  trouble  was  received 
two  years  ago — ^in  191 2.  The  patient  stepped  backward  into  a 
hole,  sustaining  a  fracture  of  the  ankle.  In  the  accident  the  foot 
was  everted  until  the  inner  side  of  the  ankle  touched  the  ground. 
There  was  immediately  severe  pain  in  the  ankle,  and  she  was 
unable  to  place  the  foot  upon  the  ground.  The  foot  became 
swollen  and  ecchymotic.  A  physician  reduced  the  fracture  and 
appUed  a  wire  splint,  which  included  the  whole  leg:  this  splint 
was  retained  ten  days.  Upon  removal  of  the  wire  splint  a  plaster- 
of-Paris  dressing,  which  extended  up  to  the  knee,  was  applied 
and  retained  three  weeks,  during  which  time  the  patient  was  up 
and  about  on  crutches.  She  walked  with  the  aid  of  crutches  for 
six  months  after  the  gypsum  case  had  been  removed. 

At  the  present  time  the  patient  is  lame,  the  foot  being  slightly 
everted.    She  has  pain  when  walking. 
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COMMENTS 

Dr.  Murphy  (December  26,  19 14):  On  looking  at  the  skia- 
gram you  see  first  that  the  tibial  malleolus  is  displaced  outward 
half  way  across  the  articular  surface  of  the  tibia;  secondly,  that 
there  is  a  gap  between  the  fibula  and  the  tibia  filled  with  bone; 
thirdly,  that  there  is  a  displacement  of  the  fibula  and  of  the  tibial 
malleolus  backward,  and  a  displacement  forward  of  the  rest  of  the 
tibia;  and  finally  that  the  astragalus  is  three-fourths  of  an  inch 
farther  back  than  it  should  be. 

There  is  no  operation  that  we  dread  or  dislike  more  than  the 
very  class  of  cases  of  which  this  is  an  example.  In  the  first 
instance,  such  cases  are  mechanically  difficult;  secondly,  even 
when  reduced,  there  is  difficulty  in  maintaining  reduction; 
thirdly,  there  is  great  danger  of  subjecting  the  posterior  tibial 
artery  to  tension,  with  subsequent  gangrene  of  the  foot.  For 
two  weeks  after  the  operation  one  is  in  a  state  of  great  anxiety 
about  this  compHcation  developing,  because  sometimes  things 
occur  over  which  we  have  no  actual  control.  We  recall  such  a 
case,  in  which  there  resulted  gangrene  of  the  great  toe  back  to  the 
interphalangeal  joint,  and  gangrene  of  the  tip  of  the  second  toe. 

The  first  question  to  arise  is  that  of  amputation.  We  never 
try  to  reduce  the  deformity  now  without  first  informing  the  pa- 
tient of  the  risks  of  the  case — how  the  circulation  might  be  shut 
off  by  tension  thrust  upon  the  arteries,  and  how  gangrene  might 
arise,  necessitating  amputation  of  the  leg  above  the  ankle. 
That  explanation  is  put  down  in  writing  in  the  presei^ce  of  the 
patient,  but  while  it  saves  one  from  future  entanglements  with 
the  patient,  yet  it  does  not  relieve  him  of  anxiety.  Notwith- 
standing these  difficulties  and  dangers,  our  results  have  been  good 
with  the  exception  of  the  patient  who  lost  the  great  toe. 

We  have  two  cases  of  this  kind  in  hospital  now,  in  one  of 
which  we  had  to  resect  the  posterior  portion  of  the  articular 
surface  of  the  tibia  in  order  to  be  able  to  bring  the  astragalus 
forward.  The  patient  is  a  soldier  in  the  United  States  army, 
and  he  would  have  been  permanently  out  of  commission  unless 
we  had  done  something  for  him.    He  already  has  good  motion, 
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and  is  going  to  have  a  good  result.  The  other  patient  will  also 
have  a  good  result. 

I  want  to  call  to  your  attention  the  posterior  luxation  of  the 
astragalus:  you  can  see  that  the  tibia  is  situated  anterior  to  the 
astragalus.  That  backward  luxation  is  hard  to  overcome,  be- 
cause you  can  now  see  that  as  soon  as  you  reduce  it  you  at  once 
bring  tension  to  bear  upon  the  posterior  tibial  artery. 

We  do  not,  as  a  rule,  use  iodin,  particularly  upon  thin-skinned 
patients,  but  the  operative  field  is  so  extensive  here  that  it  can- 
not be  covered  with  towels. 

OPERATION 

[Applies  constrictor  and  makes  incision.]  There  you  see  a 
cavity  in  the  lower  end  of  the  tibia:  the  tip  of  my  instrument 
goes  right  into  it.  It  seems  to  me  that  the  fibula  did  not  have 
bony  union.  The  posterior  half  of  the  fibular  malleolus  appears 
to  be  intact,  but  the  upper,  anterior  half  appears  to  be  broken 
off.  We  shall  cover  the  field  with  towels.  There  you  see  the 
tibia  sticking  out:  its  anterior  margin  projects  above  the  as- 
tragalus and  three-fourths  of  an  inch  anterior  to  it.  I  must  go 
into  the  joint  and  find  where  the  tip  of  the  tibial  malleolus  is. 
You  see  it  beneath  my  finger:  I  can  push  it  downward;  it  was 
not  united  at  all,  but  had  fallen  half  way  across  the  lower  articular 
surface  of  the  tibia,  and  was  displaced  backward  and  outward. 
You  can  see  that,  as  I  manipulate  it,  it  comes  back  into  position, 
and  that  I  have  freed  it  entirely  from  the  tibia. 

Now  we  shall  go  to  the  outer  side.  There  is  the  posterior 
margin  of  the  fibular  malleolus,  and  I  want  to  call  your  attention 
to  the  way  in  which  it  has  been  split.  There  is  the  line  between 
the  tibia  and  the  fibula.  This  anterior  portion  of  the  fibula  has 
been  broken  off;  the  posterior  portion  has  been  displaced  upward 
and  behind  the  articular  siurface  of  the  astragalus,  as  is  indicated 
in  the  skiagram. 

There  is  the  astragalus:  here  the  displaced  tibia.  It  is  the 
horizontal  articular  surface  of  the  tibia  which  has  remained 
intact,  while  the  tibial  malleolus  has  been  carried  backward 
with  the  fibula,  just  as  the  skiagram  reveals.    There  is  the  line 
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of  union.  There  is  the  hollow  space  that  shows  in  the  skiagram. 
The  tibial  malleolus  is  imited  above  and  below,  and  is  free  in  the 
middle.  There  is  the  fibular  malleolus,  three-fourths  of  an  inch 
behind  its  normal  site. 

Now  we  must  resect  the  anterior  portion  of  the  tibia  in  order 
to  restore  the  bone  to  its  normal  relati'onship  with  the  astragalus, 
as  well  as  enough  of  the  fibula  on  the  outer  side  to  permit  the 
fibular  malleolus  to  come  forward  and  into  place.  The  astragalus 
has  been  displaced  back  much  farther  than  usual.  .  .  Those 
who  are  near  can  see  how  I  have  corrected  the  posterior  displace- 
ment of  the  astragalus,  and  I  must  now  secure  the  fibular  mal- 
leolus with  a  screw,  so  as  to  support  and  retain  the  astragalus 
(Figs.  260  and  261).     [Removes  constrictor.] 

RECAPITULATION 

Let  the  record  show  that  it  was  extremely  difficult  to  effect 
the  reduction;  that  the  fibula  was  freed  from  its  posterior  attach- 
ment, swung  around  forward,  and  was  secured  with  a  screw  to 
aid  in  the  fixation  of  the  astragalus  and  to  prevent  a  recurrence 
of  the  deformity;  that  after  the  removal  of  the  constrictor  there 
was  practically  no  bleeding,  so  that  no  ligatures  had  to  be  used; 
that  the  lower  end  of  the  tibia  had  to  be  resected  in  order  to  effect 
reduction  and  to  obtain  a  comparatively  flat  surface  upon  which 
the  astragalus  could  rest;  and  finally  that  all  the  work  was 
accomplished  without  hand-contacting. 

POSTOPERATIVE  COMMENTS 

You  saw  the  great  difficulty  which  we  encountered  in  over- 
coming the  backward  displacement:  this  same  difficulty  has  been 
met  with  in  all  the  cases  of  this  type. 

We  shall  sterilize  all  this  exposed  operative  field  with  iodin. 
You  must  watch  the  state  of  the  circulation  in  the  foot  every 
day:  if  the  circulation  should  fail,  you  must  swing  the  foot  around 
out  of  place  again.    [Applies  gypsum  case.] 

Let  the  record  show  that  after  the  application  of  the  gypsmn 
case  the  circulation  in  the  toes  and  in  the  foot  was  perfect,  and 
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that  we  removed  a  window  from  the  gypsum  case  to  facilitate 
after-dressings. 

In  the  treatment  of  Pott's  fracture  one  has  to  take  a  great 
many  details  into  consideration.  Next  to  a  Colles's  fracture  a 
Pott's  fracture  yields  the  greatest  percentage  of  poor  results — 
not  poor  because  the  proper  splint  is  not  applied,  but  because  it  is 
difficult  to  effect  the  reduction  and  maintain  it.  It  is  not  so 
difficult  to  reduce  a  Pott's  as  a  CoUes's  fracture,  but  when  one 
sees  a  Pott's  fracture  there  is  the  natiu-al  tendency  to  bring  the 
foot  forward  in  attempts  at  reduction — that  is,  by  making  dorsal 
flexion;  the  fact  is,  however,  that  to  effect  the  reduction  one  must 
make  plantar  flexion,  extending  the  foot  as  he  brings  it  down 
instead  of  trying  to  dress  it  in  that  position  [indicating],  which  is 
impossible. 

[N.  B. — ^The  patient  made  an  uneventful  recovery.  She  left 
the  hospital  about  the  tenth  of  February,  six  weeks  after  opera- 
tion, and  at  that  time  already  had  good  motion  in  the  ankle- 
joint.] 

[Cases  of  Pott's  fracture  have  been  published  in  the  Clinics 
as  follows:  June,  191 2,  pp.  451-457  (10  illustrations);  August, 
1912,  pp.  618-621  (Students'  Clinic);  February,  1914,  pp.  1-27 
(14  illustrations);  October,  1914,  pp.  993-1001  (in  the  same 
number,  pp.  967-992,  there  are  two  cases  of  fracture  {not  Pott's 
fracture)  by  inversion),  and  in  the  August  (19 13)  number,  pp. 
593-595?  are  shown  Dr.  Hochrein's  skiagrams  of  the  arterial 
supply  about  the  ankle,  the  importance  of  preserving  the  integrity 
of  which  has  been  referred  to  in  the  above  case.] 
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LEUKOPLAKIC  PAPILLOMA  OF  BUCCAL  MU- 
COSA—ABLATION  OF  PAPILLOMA— PLAS- 
TIC FLAP  RESTORATION  OF  MUCOSA 

Summary:  Clinical  history  of  patient;  comments  on  leukoplakia  and  leukoplakic 
carcinoma;  surgery,  and  not  radium,  oflFers  most  in  the  therapeusis  of  leuko- 
plakic carcinoma;  operation — leukoplakic  papillomatous  patch  excised,  to- 
gether with  tissues  down  to  periosteum,  and  including  the  latter;  flaps  of 
mucosa  elevated  and  sutured  over  raw  surfaces;  recapitulation;  woimds  in 
mouth  heal  rapidly. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  male  aged  fifty-seven  years,  was  admitted  to 
hospital  May  26,  191 5.  The  family  history  revealed  that  his 
father  died  of  carcinoma  of  the  stomach,  and  a  sister  of  tuber- 
culosis.    The  past  history  is  negative. 

About  fourteen  months  ago,  on  March  14,  19 14,  the  gum 
bordering  upon  the  patient's  lower  second  molar  tooth  began  to 
be  sore,  and  soon  the  tooth  itself  became  painful  and  remained 
painful  for  three  days.  A  small  abscess  formed  along  the  gimi 
line  and  opened  itself  spontaneously,  with  reHef  from  the  pain. 
After  the  opening  of  the  abscess  the  patient  noticed  for  the  first 
time  that  the  involved  gum  and  the  mucous  membrane  of  the 
cheek  were  whitish  in  color:  he  does  not  know  whether  or  not 
there  was  an  ulcerated  or  whitish  area  along  the  gimi  or  buccal 
mucous  membrane  before  the  tooth  became  sore — in  fact,  he 
noticed  nothing  wrong  until  he  felt  the  toothache.  A  dentist 
lanced  the  abscess  along  the  gum-line  and  drilled  into  one  of  the 
roots  of  the  lower  second  molar  tooth:  he  found  the  nerve  in  the 
root  dead  and  the  tooth  loose.  When  the  dentist  drilled  into  the 
tooth,  the  patient  had  no  pain.  The  dentist  cleaned  out  the 
root-canal  and  treated  the  tooth  for  one  week,  during  which 
time  the  patient  had  no  pain.  In  order  to  gain  better  drainage 
of  the  abscess  cavity,  the  dentist  eventually  drew  the  tooth. 

*  This  mmiber  of  the  Clinics  was  edited  by  Dr.  P.  G.  Skillem,  Jr.,  of  Phila- 
delphia. 
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He  then  treated  the  ulcer  left  remaining  after  extraction  for  one 
year,  but  could  not  make  it  heal.  A  physician  finally  advised 
the  patient  that  the  gum-lesion  was  cancer. 

Examination  by  Dr.  Murphy. — ^The  leukoplakic  papillomatous 
patch  extends  from  the  socket  of  the  extracted  left  lower  second 
molar  tooth  over  the  fauces  to  the  mucosa  of  the  outer  part  of 
the  soft  palate  (Fig.  262).  It  is  of  the  buccal  type,  and  does  not 
bleed,  even  when  handled:  it  has  burrowed  deep  into  the  tissues. 
The  lower  tooth  in  front  of  the  involved  area  will  have  to  be 
removed,  and  the  deep  cervical  l3miph-nodes  will  have  to  be 
ablated. 

.    COMMENTS 

Dr.  Murphy  (May  28,  1915):  The  patient  has  a  leuko- 
plakic papillomatous  patch,  and  when  in  a  position  where  it  is 
subject  to  traiuna,  as  in  this  case,  such  a  lesion  is  always  a  source 
of  danger. 

The  etiology  of  leukoplakia  is  not  clear,  and  the  malady  is 
most  obstinate  to  treat.  Chromic  acid  in  i  per  cent,  solution 
and  even  osmic  acid  preparations  have  been  used,  but  after  their 
application  the  leukoplakic  patches  have  still  continued  to  thrive. 
When  occurring  at  the  buccal  angle,  these  leukoplakic  patches 
are  extremely  dangerous,  and  must  be  closely  and  constantly 
watched  for  the  first  clinical  evidence  of  malignant  degeneration. 
The  infection  of  the  tooth  preceded  the  formation  of  this  leuko- 
plakic papilloma.  These  leukoplakic  papillomata  do  not  bleed; 
they  send  epithelial  processes  deep  down  into  the  mucous  mem- 
brane; they  begin  by  heaping  up  and  displacement  of  the  epi- 
thelial cells,  the  cells  in  many  cases  penetrating  the  basement 
membrane  and  then  becoming  malignant.  Furthermore,  leuko- 
plakic carcinomata  of  the  mucosa  of  the  cheek  or  mouth  form 
the  most  maKgnant  of  all  types  of  carcinoma,  with  the  exception 
of  the  melanotic  type.  They  do  not  yield  to  x-rsiy  treatment, 
nor  do  they  yield  to  radium.  The  Radium  Institute  in  London, 
of  which  Colonel  French  is  in  charge,  will  not  accept  a  case  of 
leukoplakic  carcinoma  for  treatment  at  all.  During  my  visit 
to  the  Institute  I  inquired,  '^What  about  your  results  in  the 


Fig.  262.— Sketch  showing  leukoplakic  papillomatous  patch  extending  from 
socket  of  extracted  left  lower  second  molar  tooth  over  fauces  to  mucosa  of  soft 
palate.     (Natural  tints.) 
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treatment  of  leukoplakic  carcinomata  by  radiiun?"  Colonel 
French  said,  ^'We  do  not  treat  cases  of  leukoplakic  carcinoma, 
since  they  do  not  yield  to  radium  therapy."*  Therefore,  surgery 
— and  surgery  early — is  the  only  method  of  treatment  that  prom- 
ises these  patients  any  reUef  at  all. 

Leukoplakic  carcinoma  cells  do  not  metastasize  to  the  l3nnph- 
nodes  early,  but  the  cells  appear  to  be  thrown  out  in  clumps  after 
the  plan  described  by  Handley,  in  which  the  cells  are  pushed 
away  from  the  center.  In  describing  the  advance  of  carcinoma 
from  the  primary  focus  after  penetration  of  the  basement  mem- 
brane, Handley  says  that  they  do  not  grow  up  by  piling  up  on  each 
other,  but  that  they  grow  by  piling  up  on  the  proximal  end,  and 
are  forced  forward  by  the  l)nnphatics  into  the  lymph-spaces  well 
beyond  the  area  involved.  With  that  view  we  are  not  in  accord. 
We  are  becoming  more  and  more  convinced  that  transmission  of 
metastasizing  malignant  cells  through  the  blood-stresmi  is  very 
common.  In  the  statistics  on  postmortems  of  cancer  cases, 
which  we  collected  recently,  we  found  that  in  carcinomata  de- 
veloping in  sites  below  the  level  of  the  clavicle  the  cells  metasta- 
size most  commonly  into  the  lymph-nodes;  next  in  frequency  into 
the  liver,  and  that  the  liver  plays  a  second  r61e  in  all  types  of 
metastases  in  cancer  except  in  those  situated  above  the  clavicle. 
I  recall  one  of  my  very  early  experiences  in  the  case  of  a  woman, 
about  forty  years  of  age,  who  suffered  from  carcinoma  of  the 
breast.  There  was  no  evidence  of  carcinoma  in  the  l)niiph- 
nodes.  Within  a  few  months  after  we  removed  the  breast  she 
became  icteric,  showing  metastases  to  the  liver,  in  complete 
accord  with  cases  incorporated  in  our  statistics.     The  liver  en- 

*  Sticker  {Berl.  klin.  Woch.,  October  4,  1915,  No.  40.  Abstract  in  Jour.  A.  M. 
A.,  November  20,  1915,  1856)  reports  fifteen  cases  of  cancer  of  the  mouth  in  most 
of  which  the  maHgnant  disease  retrogressed  under  radium  treatment  without  scars 
or  mutilation. 

In  three  the  cancer  was  on  the  tongue  and  the  radium  induced  a  clinical  cure. 
In  one  case  only  seven  twelve-hour  exposures,  all  at  night,  accomplished  the  pur- 
pose, the  cancerous  crater  healing  completely  in  a  few  weeks.  In  seven  cases  the 
cancer  was  in  the  lower  jaw  and  in  five  others  in  the  upper  jaw.  The  radiimi  was 
fastened  in  a  plate  made  to  fit  over  the  upper  or  lower  teeth.  One  patient  wore 
this  for  thirty  nights'  exposures,  and  it  did  not  interfere  with  his  sleep.  In  two 
other  cases  the  cancer  was  a  recurrence  after  one  or  several  operations.  By  modi- 
fjang  the  tooth-plate-holder  it  was  possible  to  apply  the  rays  in  various  directions, 
thus  facilitating  the  cure. 
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larged  by  degrees,  but  before  the  liver  was  enough  involved  to 
cause  her  death,  metastatic  carcinoma  developed  in  the  brain 
and  caused  lethal  exitus. 

OPERATION 
There  is  the  neoplasm:  you  can  see  here  these  leukoplakic 
papillomatous  areas.  At  the  upper  angle  you  see  the  socket, 
from  which  the  tooth  was  extracted  yesterday.  [Incision  made 
around  leukoplakic  papillomatous  patch.]  We  shall  wait  a 
moment  imtil  the  oozing  stops,  so  that  we  can  go  right  down  to  the 
periosteum.  [Excises  leukoplakic  patch,  including  the  perios- 
teum.] We  have  had  enough  teeth  removed  to  give  us  an  oppor- 
timity  of  covering  the  whole  denuded  area,  so  that  it  will  be  en- 
tirely free  from  trauma  in  the  future.  We  shall  control  this 
oozing  and  then  get  ready  to  sew  up.  [Outlines  two  mucosa- 
flaps — one  from  mucosa  on  under  surface  of  tongue,  the  other 
from  uninvolved  mucosa  of  cheek  (Fig.  264) .]  You  see  with  what 
facihty  I  am  enabled  to  bring  the  flap  of  mucosa  obtained  from 
the  inner  side  of  the  mouth  over  the  alveolar  process  and  suture  it 
to  the  flap  of  mucosa  obtained  from  the  cheek,  thereby  covering 
over  this  exposed  area  left  remaining  after  ablation  of  the  growth 
(Fig.  265) :  the  employment  of  flaps  is  essential  to  free  the  mucosa 
from  pKcation  and  essential  to  the  prevention  of  the  development 
of  scar-tissue  over  the  bone.  We  shall  not  ablate  the  lymph- 
nodes  to-day  because  we  have  a  fresh  wound  in  the  mouth,  and 
that  fresh  wound  can  be  the  source  of  infection  of  the  cervical 
field  from  which  the  lymph-node  would  have  been  removed.  If 
you  will  look  into  the  mouth,  you  will  see  how  nicely  the  whole 
operative  zone  has  been  covered  over. 

RECAPITULATION 
Let  the  record  show  that  after  removing  this  mucosa,  which 
was  not  ulcerated,  but  which  was  papilliferous,  I  have  removed 
all  the  tissues  down  to  and  including  the  periosteum  of  the 
mandible  at  the  angle  of  the  jaw,  but  did  not  remove  any  bone; 
that  two  flaps  were  prepared  and  freed — one  from  the  mucosa 
on  the  under  surface  of  the  tongue,  the  other  from  the  uninvolved 
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mucosa  of  the  cheek — to  cover  the  mandible,  and  were  shifted 
so  as  to  cover  all  the  raw  surfaces,  and  then  were  sutured  into 
place.  Look  I  You  should  have  no  trouble  in  recognizing  the 
sites  from  which  the  flaps  were  obtained,  and  that  the  exposed 
area  is  now  entirely  covered  over  by  the  flaps. 

Wounds  in  the  mouth  heal  very  rapidly  when  aided  by  a 
mouth- wash  of  lysol  or  corrosive  subUmate — the  lysol  is  the  more 
agreeable. 

[N.  B. — ^For  further  course  see  next  case.] 


RECURRENT  LEUKOPLAKIC  PAPILLOMA  OF 
BUCCAL  MUCOSA— ABLATION  OF  PAPIL- 
LOMA—PLASTIC  FLAP  RESTORATION  OF 
MUCOSA 

Summary:  Clinical  history  of  patient;  comments — papilloma  of  buccal  mucosa, 
while  microscopically  non-malignant,  is,  like  Paget's  disease  of  nipple,  clini- 
cally malignant  from  the  beginning  in  loo  per  cent.;  importance  of  early  and 
thorough  ablation  of  the  timior;  no  necessity  of  removing  lymph-nodes  of 
neck  so  long  as  cells  of  neoplasm  have  not  penetrated  mucous  membrane; 
sites  of  metastasis  from  carcinoma  of  lip;  operation — ablation  of  neoplasm 
and  covering  of  denuded  area  with  flaps  from  mucosa  of  tongue  and  of  cheek; 
recapitulation;  postoperative  note. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  male  aged  fifty-seven  years,  was  readmitted 
to  hospital  September  22,  191 5.  Fotir  months  previously,  on 
May  28,  19 1 5,  the  patient  was  operated  upon  by  Dr.  Murphy 
{yide  supra),  and  left  hospital  in  June. 

Since  the  operation  the  white,  granular  patch  on  the  gum  and 
buccal  mucosa  has  not  increased  in  size,  and  possibly  has  even 
become  a  little  smaller;  at  any  rate,  the  patient  expected  it  to 
disappear  entirely.  There  is  no  pain,  nor  any  irritation;  the 
patch  is  not  tender. 

COMMENTS 
Dr.  Murphy  (September  23,  1915):  The  pathologist's  report 
on  the  specimen  removed  at  the  previous  operation  was  that  it 
appeared  to  be  non-malignant,  fibro-epithelial  in  type,  despite 
the  excessive  proliferation  of  the  surface  epithelial  cells,  which 
gave  the  growth  its  white,  cartilaginous  appearance.  In  other 
words,  it  was  a  mucosa-papilloma.  All  the  papillomatous  tissue 
was  removed  at  the  first  operation.  The  involved  area  was  not 
ulcerated,  and  did  not  bleed  when  we  touched  it,  nor  does  it 
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bleed  now  when  touched.  It  was  ablated  just  a  few  months 
ago — on  May  28,  19 15.  The  growth  has  recurred,  and  the 
pathologist  reports  that  it  is  non-malignant.  What  does  he 
mean  by  non-malignant?  He  means  that  while  there  is  a  colossal 
heaping-up  of  epithelial  cells  above  the  basement  membrane, 
yet  these  epithelial  cells  have  not  penetrated  to  beneath  the  base- 
ment membrane,  and,  therefore,  the  neoplasm  is  microscopically 
non-malignant.  Clinically,  however,  it  is  malignant,  and  such  a 
mucosa-papilloma  is  malignant  from  the  very  first  day  that  you 
see  it.  It  is  the  story  of  Paget's  disease  of  the  nipple  over  again: 
the  Paget  nipple  microscopically  is  non-maHgnant  for  many 
years,  while  clinically  it  is  malignant  from  the  very  beginning  in 
100  per  cent.  The  moment  you  see  a  papilloma  like  this  one, 
occurring  opposite  the  ramus  of  the  mandible  and  appearing 
white,  you  may  know  that  it  is  clinically  malignant  in  100  per 
cent.  Unlike  the  leukoplakic  patches,  these  papillomata  grow 
up  from  the  beginning  as  wart-like  excrescences  and  harden  from 
the  trauma  to  which  they  are  subjected  during  mastication,  and 
during  the  contraction  of  the  buccinator  muscle  externally. 
Eventually  they  always  ulcerate;  and  eventually,  always  become 
malignant. 

When  this  patient  left  here  he  was  warned  that  if  there  ap- 
peared any  evidence  of  return  of  the  trouble  he  should  come  back 
to  hospital  immediately.  After  its  removal  I  shall  again  send 
this  specimen  to  the  microscopist,  and  I  know  that  he  will  again 
report  that  it  is  non-malignant,  because  it  has  not  undergone 
ulceration,  nor  penetrated  the  mucosa.  Starting  at  the  angle  of 
the  mouth,  the  white  mucosa-papilloma  goes  deeper  and  deeper 
into  the  submucous  tissues,  not  ulcerating,  but  merely  burrowing, 
and  a  similar  state  of  affairs  is  seen  in  the  burrowing  of  an  in- 
fected trochanteric  bursa,  which,  however,  is  non-malignant. 
[See  Clinics,  April,  1913,  pp.  337-344.] 

This  time  I  am  planning  to  ablate  a  still  wider  extent  of  the 
involved  area,  and  then  to  swing  another  pedicled  flap  of  oral 
mucosa  from  the  under  surface  of  the  tongue,  and  contact  that 
sublingual  flap  with  a  similar  flap  from  the  uninvolved  portion 
of   the  buccal  mucosa.    To  insure  ablation  of   the  papilloma 
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throughout  its  entire  extent  I  intend  to  dissect  as  carefully  as  I 
can,  and  yet  I  operated  radically  once  before  upon  this  case,  but 
the  neoplasm  recurred.  If  the  papilloma  continues  to  return,  it 
will  finally  become  mahgnant  in  the  microscopic  sense,  and  ulti- 
mately terminate  the  life  of  the  patient.  In  ablating  this  t3^e 
of  growth  it  is  not  necessary 
to  remove  the  regional  -lymph- 
nodes,  because  there  has  been 
no  ulceration,  nor  any  pene- 
tration of  the  basement  mem- 
brane by  epithelial  cells. 

The  rapidity  of  return  of 
this  papilloma  signifies  that 
it  is  malignant  in  the  cHnical 
sense.  Its  return  is  accelerated 
by  its  occupying  a  site  where  it 
is  subject  to  repeated  trauma. 
If  extensive  ablation  of  the 
neoplasm  wide  of  the  tissue 
involved  is  performed  early, 
and  if  there. is  no  return  in  the 
lymph-nodes  and  no  evidence 
of  metastasis  on  palpation, 
then  one  may  feel  fairly  sure 
of  the  total  absence  of  meta- 
static involvement,  even  when 
dealing  with  a  carcinoma.  If, 
on  the  other  hand,  the  abla- 
tion is  performed  late,  then 
there  is  present  the  ordinary 
type  of  carcinoma  that  is  so 
common  at  all   sites  in   the 

body,  but  that  differs  entirely  from,  for  example,  carcinoma  of 
the  lip.  Though'  the  most  exposed  of  all  carcinomata,  yet  epi- 
thelioma of  the  Up  is  considered  one  of  the  most  malignant  of  all 
malignant  epithelial  growths,  and  it  gives  rise  to  the  most  viru- 
lent metastases  to  regional  lymph-nodes.     The  metastases  from 


Fig.  263. — Shows  line  of  incision 
through  cheek.  Between  the  heavy  and 
the  broken  line  there  is  shown  the  area 
of  fixation  of  the  cheek  to  the  mandible. 
This  and  the  two  succeeding  sketches 
were  made  at  the  operating  table  from  a 
case  similar  to  that  described  in  the  text, 
and  serve  to  show  the  general  plan  of 
plastic  flap  operations  to  cover  denuded 
areas  in  the  mouth. 
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carcinoma  of  the  lip  do  not  commonly  invade  the  bones,  nor 
travel  to  the  liver,  but  mostly  to  the  lung  and  pleura.  The  time 
to  remove  these  buccal  or  labial  carcinomata  is  the  first  day  they 
are  seen  by  the  physician.  Do  not  temporize  by  daubing  the 
growth  with  nitric  acid,  phenol,  or  glacial  acetic  acid,  but  excise 
completely  and  thoroughly  the  entire  zone  involved. 


Fig.  264. — Shows  bared  ramus  of  mandible  and  adjacent  denuded  surfaces 
left  remaining  after  ablation  of  the  neoplasm.  The  flaps  of  mucosa — one  from 
beneath  the  tongue  and  the  other  from  the  palate — are  shown  in  dotted  outline. 


OPERATION 

See  that  white  patch  back  in  the  corner  of  the  mouth?  [In- 
cision around  area  involved.]  Note  that  I  am  going  wide 
of  the  neoplasm  into  healthy  tissue.  .  .  Now  I  am  right  down 
upon  the  bone,  taking  off  the  periosteum  with  the  tumor.  .  . 
I  next  fashion  from  the  under  surface  of  the  tongue  a  flap  of 
mucosa,  and  bring  it  forth  into  the  field  so  as  to  cover  the  de- 
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nuded  area  left  remaining  after  ablation  of  the  neoplasm  (Fig.  264). 
Gauze  pressure  for  a  few  moments  will  stop  the  oozing  from  the 
area  uncovered  by  removal  of  the  flap.  .  .  In  addition,  I 
fashion  a  flap  from  the  mucosa  of  the  cheek,  and  suture  it  over 
the  alveolar  process  to  the  mucosa-flap  from  the  under  sur- 
face of  the  tongue.     If  I  do  not  cover  the  bared  area  with 


r 
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% 


Fig.  265. — Shows  flaps  swung  around  on  their  pedicles  and  tacked  into  place. 
The  position  of  the  now-covered  ramus  of  the  mandible  is  shown  in  dotted  out- 
line. 


mucosa-flaps,  the  patient  will  have  limitation  of  the  movements 
of  the  mandible,  if  not  complete  ankylosis. 

RECAPITULATION 
Let  the  record  show  that  the  neoplasm  was  removed  together 
with  the  periosteum,  exposing  the  alveolar  process;    that  the 
denuded  surface  was  covered  in  by  two  mucosa-fiaps — one  from 
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the  under  surface  of  the  tongue  as  far  back  as  the  circumvallate 
papillae,  and  the  other  from  the  mucosa  of  the  cheek;  and  that 
these  flaps  were  sutured  together  over  the  exposed  alveolar 
process. 

POSTOPERATIVE  NOTE 

The  patient  left  hospital  October  4,  1915.  The  wound  was 
entirely  healed  per  primam.  The  mucosa-flap  obtained  from  the 
tongue  had  united  firmly  with  that  obtained  from  the  cheek. 


PAPILLOMA   OF    LIP    AND    OF    CHEEK— EX- 
CISION—PLASTIC  RECONSTRUCTION 

Summary:  Clinical  history  of  patient;  comments — diagnosis  of  lesion  based  upon 
physical  examination;  general  scheme  of  sites  of  formation  of  papillomata 
within  mouth;  untreated  papillomata  eventually  become  malignant;  mahg- 
nant  neoplasms  of  buccal  mucosa  the  most  malignant  of  all  cancers  and  respond 
neither  to  radiimi  nor  to  x-Ta.y;  operation — necessity  of  removing  papillomata 
by  going  wide  of  the  growth  into  healthy  tissue  and  excising  the  entire  base; 
removal  of  papilloma  and  reconstruction  of  lips. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  male  aged  forty-nine  years,  was  admitted 
to  hospital  June  14,  19 15.  The  family  and  past  histories  are 
negative. 

Seventeen  years  previously,  in  1898,  the  patient  noticed  that 
his  throat  had  become  sore.  He  consulted  a  physician,  who 
diagnosed  chancre  of  the  tonsil.  A  section  removed  for  micro- 
scopic examination  verified  this.  Three  months  after  the  ap- 
pearance of  the  chancre  the  patient  noticed  a  patch  about  as 
large  as  a  dime  on  the  mucous  surface  of  the  lower  lip.  He 
again  consulted  his  physician,  who  found,  in  addition  to  the  patch 
on  the  lip,  two  areas  on  the  scalp  where  the  hair  was  falling  out. 
After  taking  mixed  specific  treatment  for  about  ten  days  the  hair 
stopped  falling  out,  and  the  mucous  patch  began  to  heal.  There 
was  no  secondary  cutaneous  eruption,  nor  were  there  any  further 
manifestations  of  lues. 

About  seven  years  ago,  in  1908,  a  small  bleb  appeared  on  the 
lower  Kp,  near  the  left  angle.  The  patient  painted  it  with  the 
tincture  of  the  chlorid  of  iron.  The  application  caused  very 
great  pain,  and  from  that  time  on  the  lesion  has  grown  steadily, 
creeping  slowly  along  the  margin  of  the  lower  lip;  for  the  past 
two  years  it  has  also  been  spreading  along  the  margin  of  the  upper 
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lip.  The  growth  then  extended  backward  along  the  cheek, 
following  and  invading  the  old  scar  on  the  cheek.  Many  Was- 
sermann  complement-fixation  tests  have  been  made,  and  all 
were  negative.  The  patient  has  been  in  the  habit  of  taking  a 
course  of  mixed  treatment  in  the  spring  of  every  year. 

COMMENTS 
Dr.  Murphy  (Jime  17,  1915) :  This  is  a  very  interesting  case, 
and  at  the  same  time  a  very  unfortunate  one.  One  must  draw 
his  conclusions  as  to  the  etiology  from  the  physical  appearance  of 
the  lesion,  and  the  etiology  controls  the  line  of  procedure.  From 
the  history  one  might  infer  that  this  is  a  specific,  or  spirochetic 
lesion  on  the  lip,  but  it  is  not  a  spirochetic  lesion.  It  is  one  of  the 
creeping  types  of  papilloma  that  begin  in  the  mucous  membrane, 
and  it  has  spread  over  the  mucosa  clear  up  to  the  skin-margin, 
and  has  even  spread  upon  the  inside  as  well.  Again,  as  the  result 
of  physical  examination  one  might  say  that  it  is  a  carcinoma: 
it  is  not  a  carcinoma,  since  there  is  no  place  where  it  is  ulcerated, 
nor  has  it  ever  been  ulcerated.  The  caustic  with  which  it  was 
treated  caused  ulceration,  but  the  lesion  has  never  ulcerated 
spontaneously.  It  has  healed  up  in  certain  areas  and  broken 
down  in  others,  which  is  against  its  being  a  carcinoma.  From  a 
surgical  standpoint  this  is  a  very  unfortunate  situation.  The 
patient  is  a  prominent  man,  and  naturally  does  not  want  his  face 
disfigured.  To  prevent  disfigurement  we  must  try  to  remove  the 
mucosa,  at  the  same  time  preserving  enough  for  a  flap  to  restore 
the  vermilion  border  of  the  lip:  that  is  where  the  greatest  dij0&- 
culty  is  going  to  be.  By  narrowing  the  angle  of  the  mouth  we 
hope  to  keep  the  muscularis  of  the  lip  in  fairly  good  shape. 
Remember,  this  neoplasm  has  not  invaded  the  submucous  tissue: 
therefore  it  is  only  a  papilloma.  The  tumor  becomes  carcinoma- 
tous first  when  its  cells  have  penetrated  the  basement  membrane. 
In  the  present  state  of  development  of  the  neoplasm,  however, 
there  is  no  evidence  of  carcinoma — none  of  involvement  of  the 
regional  lymph-nodes.  At  present  the  Wassermann  reaction  is 
negative.  There  are  no  leukoplakic  spots  on  the  back  of  the 
throat,  but  on  the  side  of  the  lip  opposite  to  the  lesion  the  leuko- 
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plakic  spots  that  existed  before  the  papilloma  appeared  are  still 
present. 

Papillomata  within  the  mouth  begin  in  three  different  places. 
Arranged  in  order  of  frequency,  the  most  common  site  of  all  is 
the  area,  just  behind  the  last  molar  tooth,  where  the  mucosa  falls 
across  the  erupting  molar  tooth  and  becomes  repeatedly  trauma- 
tized during  mastication  (Fig.  262),  The  mucosa-tabs  remaining 
after  extraction  of  a  tooth  are  also  subjected  to  the  same  trauma. 
The  next  common  site  is  exactly  at  the  angle  of  the  mouth.  The 
third  common  site  is  the  f renum  which  connects  the  middle  of  the 
lip  with  the  gum.  On  the  tongue,  the  site  most  commonly  involved 
in  papilloma-formation  is  the  f renum.  The  most  common  site  of 
carcinoma  of  the  tongue  is  the  mucosa  just  behind  the  tip. 
Carcinoma,  however,  is  an  entirely  different  lesion  from  papilloma. 

Now  you  have  a  good  view  of  this  papilloma :  unlike  a  carcin- 
oma, it  is  not  ulcerated;  not  bleeding;  nor  have  the  epithelial 
cells  penetrated  the  basement  membrane  and  invaded  the  sub- 
mucosa.  Recall  the  patient  we  had  a  week  or  ten  days  ago  with 
carcinoma  of  the  buccal  mucosa  involving  the  soft  palate  (see 
previous  case).  He  had  the  same  type  of  neoplasm,  as  far  as  the 
gross  appearance  was  concerned,  but  clinically  the  lesion  was 
carcinomatous.  If  papillomata  are  permitted  to  go  long  enough 
without  being  treated,  they  will  eventually  become  malignant. 
When  you  get  a  malignant  neoplasm  of  the  mucous  membrane  of 
the  mouth  you  have  the  most  malignant  of  all  cancers,  except 
those  of  the  melanotic  type.  They  do  not  respond  at  all  to 
radium,  nor  to  x-ray.  In  the  Radium  Institute  in  London  they 
will  not  take  a  case  of  carcinoma  of  the  mucous  membrane  of 
the  mouth  for  treatment.  Why?  Because  it  has  been  the  ex- 
perience of  Colonel  French,  who  has  charge  of  the  institution, 
that  carcinomata  of  that  type  do  not  respond  to  radium.  (See 
footnote,  p.  1029.) 

OPERATION 

From  a  pathologic  standpoint,  this  lesion  is  a  wart  involving 
the  mucosa,  or  a  papilloma  (Fig.  266).     [Incision.]     I  must  go 

through  the  entire  thickness  of  the  mucous  membrane  and  skin. 
VOL.  IV — 66 
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.  .  .  You  see  that  the  moment  I  enter  the  submucosa  I  am 
in  perfectly  normal  tissue,  which  differs  from  carcinomatous  in 
the  absence  of  infiltration  and  of  induration.  .  .  .  Now  I  am 
dissecting  down  under  the  mucosa  on  the  inside,  where  the  patch 
of  leukoplakia  is,  and  taking  off  the  mucosa  just  the  same  as  I 
took  the  skin  off  on  the  outside.     ...     I  shall  excise  the 


Fig.  266, — Photomicrograph  of  section  of  papilloma  removed  from  lip.     Note  pre- 
ponderance of  fibrous  tissue  and  papilliferous  nature  of  tumor  (X16). 


papilloma,  and,  in  removing  it,  shall  go  wide  of  the  limits  of  the 
growth  into  healthy  tissue.  I  remove  this  papilloma  in  the  same 
way  as  I  remove  a  wart  on  the  skin.  If  I  have  not  taken  out  all 
the  papillomatous  tissue,  the  growth  will  return;  and  if  I  have 
not  taken  out  all  the  base,  the  growth  will  return. 

Now  we  are  ready  to  reconstruct  the  lip,  and  I  am  planning 
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for  the  flap  of  mucosa.  .  .  .  That  suture  is  to  approximate 
the  muscularis.  You  see  how  I  am  bringing  up  that  mucosa  for 
the  vermilion  border  again:  this  flap  was  taken  from  the  far 
angle.  There  is  a  well-shaped  flap  for  the  lower  lip.  See  how 
nicely  it  shifts  into  position!  Should  this  flap  survive — and  we 
have  every  reason  to  believe  that  it  will — then  this  plastic  recon- 
struction of  the  lip  will  be  a  great  success.  The  reconstruc- 
tion of  the  lower  lip  is  most  important.  The  reconstruction 
of  the  upper  lip  is  very  easily  executed,  because  we  have  so  much 
less  space  to  close  in.  See  what  a  splendid  cover  that  flap  made 
for  his  lip,  and  how  it  comes  clear  up! 


CONGENITAL  NASAL  DEFORMITY— PLASTIC 
OPERATION— INSERTION  OF  BONE-GRAFT 
FROM  TIBIA 

Summary:  History  of  previous  operation;  comments — condition  of  nose  before  the 
first  operation  and  at  present;  plan  of  operation — scar- tissue  of  previous  opera- 
tion a  handicap;  importance  of  avoiding  penetration  of  nasal  mucosa;  opera- 
tion— nasal  bed  prepared  and  bone-graft  from  tibia  inserted  into  it  and  con- 
.  tacted  with  frontal  bone  and  rudimentary  nasal  bones;  recapitulation;  post- 
operative comments — importance  of  inserting  graft  beneath  periostemn;  no- 
hand-contacting  technic  diminishes  chances  of  infection. 


fflSTORY  OF  PREVIOUS  OPERATION 

The  patient,  a  female  aged  eighteen  years,  was  admitted  to 
hospital  June  14,  1915.  She  had  a  congenitally  double  nose,  for 
the  correction  of  which  she  was  operated  upon  by  Dr.  Murphy 
eleven  years  ago — on  August  25,  1904.  She  now  returns  for  a 
second  plastic  operation  upon  the  nose. 

First  Operation. — ^At  the  time  of  the  first  operation  the  skin 
of  the  nose  was  incised  in  the  midline  from  glabella  to  tip,  was 
elevated  and  retracted  on  both  sides.  The  rudimentary  nasal 
bones  were  divided  in  the  midline  with  a  scalpel,  and  the  upper 
border  of  each  nasal  bone  was  separated  from  the  frontal  bone 
with  a  chisel.  Both  nasal  bones  were  then  elevated  from  their 
depressed  position  between  the  nasal  processes  of  the  maxillae 
so  as  to  form  a  bridge,  and  were  secured  by  three  catgut  sutures 
which  were  passed  through  near  their  adjacent  edges  and  tied. 
Three  silkworm-gut  sutures  were  then  passed  through  the  skin, 
the  nasal  bones,  and  through  leaden  plates  on  the  skin,  and  were 
threaded  through  shot  and  tied  down  on  each  side.  Two  other 
silkworm-gut  sutures  were  passed  in  like  manner,  one  below 
through  the  inferior  meatus  and  the  other  above  through  the 
skin  and  the  nasal  bones,  shot  being  passed  over  the  ends  of  each 
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suture  for  the  purpose  of  fixing  them.  The  skin-edges  over  the 
nose  between  the  silkworm-gut  sutures  were  brought  together 
with  horsehair  sutures. 

Examination,  made  on  June  14,  1915,  revealed  a  communica- 
tion in  the  septiun  leading  from  one  side  to  the  other. 

COMMENTS 
Dr.  Murphy  (Jime  16,  19 15):    Before  the  first  operation, 
eleven  years  ago,  the  patient  had  a  bifurcation  which  extended 
the  whole  distance  from  the  frontal  bone  down  to  the  tip  of  the 


A  a 

Fig.  267. — A,  Front  view,  showing  depression  in  midline  with  an  elevation  on 
each  side  at  the  root  of  the  nose.  Broad  folds  of  skin  overlap  the  inner  canthus  of 
both  eyes.     B,  Profile  view,  showing  the  depression  and  saddle-shortening  of  the 


nose.  The  nasal  processes  of  the  maxillae  stood  out  divergently 
in  place  of  meeting  in  the  midline  over  the  septum.  The  skin 
over  the  glabella  was  flattened  and  widened.  At  the  operation 
we  first  incised  and  elevated  the  skin  and  divided  the  nasal  bones 
from  the  nasal  processes  of  the  frontal  bone;  then  we  fractured 
the  nasal  bones  close  to  their  attachment  to  the  maxillae,  bent 
them  over  toward  each  other  until  they  met  in  the  midline,  and 
sutured  them  together  and  the  skin  over  them.  Primary  union 
resulted. 
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Now  the  girl  returns  to  us  because  there  is  no  bony  skeleton 
in  the  nose,  and  because  there  is  a  folding  of  the  skin  of  the  fore- 
head over  the  inner  canthus  of  both  eyes  (Fig.  267,  A).  There  is 
a  depression  in  the  midUne  at  the  base  of  the  nose,  with  an  eleva- 
tion on  each  side.  Seen  from  the  side,  the  depression  and  saddle- 
shortening  are  evident  (Fig.  267,  B). 

The  operative  plan  to-day  is  to  incise  the  tissues  in  the  mid- 
subciHary  ridge  down  to  and  through  the  periosteum  on  the 
frontal  bone,  free  and  lift  the  periosteimi  of  the  frontal  bone  and 
also  the  renmants  of  the  periosteum  of  the  nasal  bones,  and  tun- 
nel under  the  skin  of  the  nose  from  above  downward  to  the  tip 
with  scissors  curved  on  the  flat,  and  then  insert  a  bone-transplant 
from  the  tibia  between  the  mucosa  and  the  skin  of  the  nose  from 
the  frontal  bone  to  the  tip,  contacting  the  bone-transplant  with 
the  frontal  bone  above,  so  that  the  transplant  may  be  invaded 
by  the  osteogenetic  process  from  the  frontal  bone,  and  contacting 
it  with  the  rudimentary  nasal  bones  just  below  the  frontal  (Fig. 
268,  I  to  ^).  Were  this  a  normal  nose,  I  would  have  no  trouble 
in  following  the  cleavage-plane  between  the  skin  and  the  mucosa, 
but  in  view  of  the  deformity  and  the  scar-tissue  from  the  pre- 
vious operation,  I  now  anticipate  much  trouble  in  splitting  sub- 
cutaneously  accurately  between  these  two  tissue-layers.  If  I 
do  not  succeed  in  confining  the  dissection  to  the  cleavage-plane 
without  penetrating  the  mucosa  and  entering  the  nasal  cavity, 
I  shall  have  to  abandon  the  operation  and  close  the  woimd,  for 
in  that  event  nothing  will  be  gained  by  doing  anything  further. 
Should  the  scissors  penetrate  the  mucosa  and  enter  the  nasal 
cavity,  the  communication  thereby  established  between  the 
operative  field  and  the  bacteria-laden  air  within  the  nasal  cavity 
will  expose  the  bone-graft  to  infection,  and,  when  infected,  it  will 
be  necessary  to  remove  the  bone-graft,  so  that  under  these  cir- 
cumstances the  bone-graft  had  better  not  be  put  in.  Should  I 
succeed,  however,  in  separating  the  skin  from  the  mucosa  without 
penetrating  either  layer,  I  shall  remove  a  bone-transplant  from 
the  tibia.  On  the  other  hand,  if  I  should  fail  to  separate  these 
layers  properly,  then  I  intend  performing  a  plastic  operation 
upon  the  skin  alone,  and  remove  this  redundant  fold  of  skin  from 
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Fig.  268. — J,  Sketch  showing  edges  of  midline  incision  retracted  and  sharp- 
pointed,  curved-on-the-flat  scissors  making  a  dissection  between  the  skin  and 
mucosa  of  the  nose.  This  dissection  extends  down  to  the  tip  of  the  nose,  but  not 
through  the  skin.  It  was  broad  enough  to  admit  readily  the  bone-transplant,  so 
that  the  skin  and  mucosa  were  free  from  tension  when  the  periosteal  and  sub- 
cutaneous sutures  were  applied.  2,  Shows  the  conformation  of  the  graft,  lateral 
and  posterior  views.  3,  Shows  the  periosteal  and  subcutaneous  catgut  sutures 
in  position  over  the  graft.  4,  Diagram  showing  the  graft  inserted  under  the  peri- 
osteum of  the  frontal  bones  and  against  the  freshened  frontal  bones  at  A ,  and  rest- 
ing upon  the  freshened  rudimentary  nasal  bones  at  5  as  a  fulcnmi  (compare  with 
Fig.  267,  B).     (Sketches  made  at  operating  table.) 
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the  frontal  region  and  the  inner  canthus  of  the  eyes  preparatory 
to  inserting  the  bone-graft  later.  Considering  that  it  was  a 
congenital  double  nose  previous  to  the  first  operation,  it  is  a 
fairly  presentable  nose  after  the  plastic  operation  (Fig.  267,  A), 
But  what  the  nose  in  its  present  shape  needs  is  filling  in  by  a  bone- 
graft,  for  although  it  will  stay  up  high  enough  as  it  is,  yet  the 
bony  support  of  a  nasal  skeleton  that  will  keep  the  tip  pointing 
downward  is  lacking  (Fig.  26 j,  B). 

Now  you  see  what  I  mean  by  the  redundant  folding  of  the 
skin  of  the  frontal  region  as  it  spreads  out  broadly  over  the  inner 
canthus  of  both  eyes  (Fig.  267,  A).  If  I  accomplish  nothing 
else,  I  must  at  least  overcome  the  unsightliness  of  these  frontal 
folds.  At  the  time  of  the  first  operation  we  told  the  patient  to 
return  in  four  months  to  have  a  plastic  operation  performed 
upon  these  frontal  folds  over  the  canthi,  and  here  she  comes  back 
after  waiting  eleven  years!  That  is  a  long  time  to  postpone 
matters.  I  would  not  have  much  trouble  in  splitting  that  cica- 
tricial mass  were  it  attached  to  the  nasal  septum,  but,  unfortu- 
nately, it  is  free  from  the  septum.  There  is  a  pronoimced  de- 
pression of  the  nose,  but  still  fairly  good  support  is  afforded  by 
both  rudimentary  nasal  bones,  so  that  I  have  that  much  support 
as  a  working  basis.  There  is  no  septum  imder  this  portion  [indi- 
cating]. As  stated  above,  the  difficulty  is  to  split  that  scar- 
tissue  with  the  scissors,  and  at  the  same  time  keep  always  be- 
tween the  mucosa  and  the  skin  as  the  dissection  proceeds  all  the 
way  down  to  the  tip  of  the  nose.  We  performed  this  same  opera- 
tion upon  a  patient  who  did  not  have  such  an  extent  of  scar- 
tissue,  but  who,  instead,  had  a  great  depression  in  the  nares,  and 
obtained  a  beautiful  result. 

OPERATION 
[Incision  made  over  midsubciliary  ridge  ^  inch  in  length  and 
parallel  with  long  axis  of  nose.]  With  the  tip  of  scissors  that 
are  curved  on  the  flat  we  make  a  slow,  subcutaneous  cutting  dis- 
section clear  down  to  the  tip  of  the  nose  (Fig.  268,  j).  By 
spreading  the  blades  of  the  scissors  apart  as  we  work  toward  the 
tip  a  path  is  opened  up  between  the  skin  and  the  mucosa  ^  inch 
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in  width  all  the  way.  This  path  is  broader  at  the  tip  than  higher 
up.  I  want  to  see  if  I  have  penetrated  into  the  nasal  cavity. 
If  I  have  traumatized  the  mucosa,  there  will  be  blood  in  the  nasal 
cavity.  [Introduces  wad  of  cotton  on  a  carrier  into  nose  and 
withdraws  it,  unstained  by  blood.]  The  cotton  is  dry  and  free 
of  blood:  that  is  fine.  We  succeeded  in  preparing  the  bed  for 
the  bone-graft  without  getting  into  the  nasal  cavity. 

Now  we  shall  remove  the  bone-graft  from  the  tibia.  Never 
make  the  incision  directly  over  the  shin,  but  place  it  to  the  outer 
side,  over  the  tibialis  anticus  muscle.  [Removes  graft  from  tibia.] 
We  leave  the  periostemn  on  the  fragment  we  are  removing  so  as 
to  get  the  advantage  of  its  osteogenetic  influence,  and  we  pare  the 
graft  to  the  proper  size  and  shape  (Fig.  268,  2).  [Adjusts  bone- 
graft  to  bed  prepared  for  it  between  skin  and  mucosa.]  The 
nasal  and  frontal  bones  have  been  prepared  to  receive  the  graft — 
it  goes  into  its  new  bed  without  difiiculty,  contacting,  by  its  upper 
end,  with  the  frontal  bone,  and  above  and  behind  with  the  rudi- 
mentary nasal  bones  (Fig.  268,  4).  You  see  I  am  thrusting  all 
the  tension  upon  the  connective  tissue  and  none  upon  the  skin 
or  mucosa.  We  now  suture  the  periosteiun  and  subcutaneous 
tissue  over  the  graft  (Fig.  268,  j),  so  that  its  upper  end  is  practi- 
cally entirely  surroimded  by  osteogenetic  influences.  We  close 
the  skin  by  horsehair  sutures. 

I  would  appose  the  skin-edges  with  Michel  clips  were  it  not 
for  the  fact  that  clips  occasionally  set  up  irritation.  If  there 
is  the  slightest  excess  of  scar  from  such  an  irritation,  these  young 
women  would  become  very  sensitive  about  it.  If  the  field  re- 
mains sterile,  and  if  the  bone-graft  does  not  ulcerate  through  the 
periosteum  and  skin,  then  the  patient  should  have  a  good  result. 
The  soft  part  of  the  nose  is  the  most  favorable  tissue  in  the  body 
in  which  to  bury  a  transplant,  and  should  that  transplant  live 
through  osteogenetic  influence  from  above,  it  will  be  a  source  of 
very  great  satisfaction  (Fig.  269). 

RECAPITULATION 

Let  the  record  show  that  the  incision  was  made  in  the  line  of 
the  old  scar  down  to  the  periosteum  and  including  it;  that  the 
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periosteum  was  then  split  clear  down  to  the  tip  and  elevated  from 
the  nasal  bones,  which  had  united  eleven  years  ago,  and  when 
that  step  had  been  completed,  we  divided  or  split  the  tissues  in  a 


Fig.  269. — Postoperative  skiagram  showing  bone-graft  in  situ.     (Profile  view.) 


plane  between  the  skin  and  the  mucosa  without  getting  into  the 
cavity  of  the  nose;  that  we  obtained  a  suitably  shaped  piece  of 
bone  from  the  tibia  and  succeeded  in  implanting  it  into  its  pre- 
pared bed  between  the  skin  and  the  mucosa  without  opening 
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into  the  cavity  of  the  nose  (Fig.  268,  4);  and  finally  that  we  be- 
lieve we  succeeded  in  performing  the  operation  without  hand- 
contacting,  thereby  diminishing  the  chances  of  infection. 

POSTOPERATIVE  COMMENTS 

I  would  not  expect  that  bone-graft  to  regenerate  unless  I  had' 
inserted  it  beneath  the  periosteum.  After  the  bone-graft  has 
become  healed  in  I  can  just  split  the  superficial  tissues  down  sub- 
cutaneously,  take  some  deep  fascia  and  fat  from  the  thigh  or 
abdomen,  and  interpose  it  between  the  mucosa  and  the  skin,, 
thereby  filling  out  the  soft  parts  of  the  nose  as  much  as  I  please., 
We  succeeded  in  removing  the  redundant  fold  of  skin  from  the 
inner  canthus  of  both  eyes. 

[A  plastic  operation  upon  the  skeleton  of  the  nose  was  pub- 
lished in  the  Clinics  for  August,  1915,  pp.  593-597;  a  plastic 
operation  upon  the  soft  parts  of  the  nose  appeared  in  the  same 
number,  pp.  589-591.] 


CARCINOMA  OF  MAXILLARY  ANTRUM— EX- 
CISION OF  MAXILLA 

Summary:  Clinical  history  of  patient;  examination;  comments — chronicity  of 
lesion;  danger  of  traumatizing  a  neoplasm;  first  operation — preliminary  liga- 
tion of  external  carotid  artery;  excision  of  maxilla  by  Fergusson's  method; 
recapitulation;  postoperative  conmients — importance  of  early  microscopic 
examination  of  neoplasm;  sarcoma  of  maxilla  offers  favorable  prognosis  if 
removed  early;  second  operation — plastic  upon  soft  palate;  postoperative 
comments — danger  of  clots  forming  in  pharynx;  advantages  of  ether-olive-oil 
anesthesia  when  operating  up)on  nose  or  mouth. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  male  aged  fifty-two  years,  was  admitted  to 
hospital  April  28,  19 15.  The  family  history  revealed  that  two 
sisters  and  one  brother  died  of  pulmonary  tuberculosis.  The 
past  history  is  negative. 

Twelve  years  ago,  in  1903,  the  patient  noticed  an  enlargement 
of  the  gum,  the  size  of  a  small  pea,  just  above  the  right  upper 
bicuspid  tooth:  no  ulcer  was  present.  During  the  next  eight 
years  the  swelling  increased  very  slowly  in  size.  About  four 
years  ago,  on  July  11,  191 1,  the  gum  began  to  pain,  and  at  the 
same  time  a  physician  excised  the  growth  on  the  gum.  The 
traumatic  ulcer  left  remaining  after  the  excision  healed  over 
in  about  two  weeks.  Two  months  later,  in  September,  191 1, 
the  right  maxillary  antrum  became  painful.  There  were  no 
chills,  nor  was  there  any  fever  or  swelling,  but  the  antrum  re- 
mained sore  and  tender.  Two  months  after  the  antral  signs 
began  a  physician,  operating,  entered  the  antrum  from  the  buccal 
cavity  just  above  the  bicuspid  tooth,  and  inserted  a  gauze  drain. 
There  was  but  slight  discharge,  however,  and  the  antrum  con- 
tinued to  ache.  For  the  next  two  years  the  pain  continued,  and 
the  patient  treated  the  involved  area  himself  by  the  use  of 
mouth-washes  and  hot  applications  to  the  cheek. 
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Seven  months  ago,  in  September,  19 14,  a  physician  opened 
the  antrum  by  approaching  from  the  outer  (cutaneous)  surface 
of  the  cheek,  and  curetted  its  bony  wails.  Again  there  was  but 
slight  discharge  after  operation,  and  the  cheek  and  border  of  the 
gum  continued  aching.  In  the  middle  of  February,  191 5,  the 
antrum  was  reopened  through  the  old  cutaneous  incision,  curetted, 
and  the  opening  into  the  mouth  above  the  bicuspid  tooth  was 
enlarged.  The  aching  in  the  cheek  and  in  the  maxilla  con- 
tinued, however.  At  the  present  time  there  is  a  scanty  purulent 
discharge  from  the  sinus. 

Examination. — A  specimen  removed  by  Dr.  Murphy  was 
microscoped  and  reported  to  be  an  adenoma,  and  one  that  was 
strongly  suggestive  of  maHgnancy.  Both  Wassermann  and 
luetin  tests  were  made  and  were  negative. 

COMMENTS 

Dr.  Murphy  (April  30,  19 15):  That  history  indicates  a  very 
chronic  condition,  and,  from  the  clinical  course,  shows  that  the 
correct  diagnosis  had  never  been  established.  It  is  now  twelve 
years  since  the  beginning  of  the  antral  disease.  The  patient  was 
fairly  comfortable  until  the  futile  and  meddlesome  operations, 
by  their  trauma,  stimulated  the  neoplasm  to  unbridled  and  riot- 
ous growth. 

Illustrative  of  the  danger  of  traumatizing  a  neoplasm  is  the 
behavior  of  a  melanotic  tumor  when  subjected  to  tramna.  A 
melanotic  tumor,  whether  in  the  mouth,  on  the  back,  or  on  the 
cheek,  must  be  removed  in  toto  without  being  traumatized.  To 
avoid  traumatizing  the  tumor  you  must  go  wide  of  it,  and  you 
must  get  it  all  out.  If  you  do  not,  you  may  be  sure  of  a  fatal 
termination.  We  have  had  scores  of  similar  cases.  For  years 
their  course  was  apparently  benign,  until  they  were  meddled 
with,  and  the  moment  they  were  meddled  with  or  traumatized, 
that  moment  the  fire  started. 

This  tumor  extends  almost  to  the  midline  of  the  palate,  and 
has  been  of  very  slow  growth.  The  patient  is  suffering  greatly 
and  is  incapacitated  by  the  lesion. 


CARCINOMA   OF  MAXILLARY  ANTRUM  IO55 

FIRST  OPERATION 

[Oblique  incision  made  on  right  side  along  anterior  border  of 
sternomastoid  below  angle  of  mandible,  as  for  ligation  of  external 
carotid  artery.]  The  lymph-nodes  here  are  enlarged  sufficiently 
to  arouse  suspicions  of  malignancy.  .  .  .  There  is  the  facial 
vein.  This  preliminary  incision  is  for  the  purpose  of  ligating 
the  external  carotid  artery,  in  order  to  diminish  the  amount  of 
hemorrhage  during  the  remainder  of  the  operation.  .  .  . 
There  is  a  landmark — the  digastric  muscle — shining  in  the 
field.  .  .  .  Now  we  are  opposite  the  greater  cornu  of  the 
hyoid  bone,  just  to  the  inner  side  of  the  external  carotid  artery. 
By  means  of  a  spreading  dissection  we  isolate  the  external 
carotid  artery  and  ligate  it. 

[Fergusson's  incision,  made  from  inner  canthus  down  along 
nasofacial  and  then  nasolabial  grooves  to  and  through  phil- 
trum  of  lip;  next  from  inner  canthus  horizontally  along  lower 
orbital  margin  to  end  over  malar  bone  beyond  outer  canthus.] 
I  am  making  this  incision  follow,  in  part  of  its  course,  the  old 
scar-line.  ...  I  am  now  close  to  the  infra-orbital  nerve,  in 
the  territory  of  which  the  patient  has  had  most  of  the  pain: 
this  nerve  supplies  the  whole  maxilla  and  the  lower  eyelid,  cheek, 
and  Hp  anterior  to  it  with  sensation.  [Dissects  up  the  flap  and 
retracts  it  outward,  elevating  soft  tissues  from  maxilla  sub- 
periosteally.]  I  have  now  exposed  the  maxilla:  note  how  slight 
the  hemorrhage  is.  [Using  a  Gigli  saw,  divides  the  nasal,  the 
orbital,  the  malar,  and  the  palatal  processes  of  the  maxilla,  and 
with  the  lion-jawed  forceps  wrenches  the  maxilla  with  its  con- 
tained tumor  free  from  the  pterygoid  process  of  the  sphenoid 
bone  and  the  tuberosity  of  the  palate  bone.]  Before  closing  the 
wound  I  shall  apply  the  cautery  Hghtly  over  the  field.  You  see 
that,  as  we  replace  the  flap  and  suture  it,  the  amojmt  of  deformity 
is  very  slight.  [Wound  closed  with  horsehair  sutures,  and  dry 
dressing  applied.] 

RECAPITULATION 

Let  the  record  show  that  the  growth  involved  the  maxillary 
antrum,  and  that,  notwithstanding  the  microscopist's  report  of 
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benign  adenoma,  yet  to  the  naked  eye  the  growth  resembles 
carcinoma  more  than  adenoma;  that  after  making  the  usual 
incision  along  the  nares  through  the  old  scar-Hne,  we  freed  the 
upper  flap  and  retracted  it  outward;  that  there  was  not  much 
bleeding,  since  the  external  carotid  artery  had  been  ligated; 
that  the  maxilla  was  exposed  fully;  that  the  blood  was  kept  out 
of  the  pharynx  until  I  was  ready  to  wrench  the  maxilla  free  with 
the  heavy  forceps;  that  this  step  was  easily  accomplished  after 
separating  the  nasal,  orbital,  malar,  and  palatal  processes  with 
the  Gigli  saw  and  bone-cutting  forceps,  and  finally  that  the  max- 
illa was  avulsed  together  with  the  tumor. 

POSTOPERATIVE  COMMENTS 

This  is  a  late  period  in  the  course  of  the  growth  to  be  per- 
forming this  operation:  operative  measures  should  have  been 
considered  at  the  time  of  the  very  earliest  manifestations  of  the 
tumor — at  least  a  specimen  should  have  been  removed  and  micro- 
scoped  before  the  first  operation  of  incision  and  drainage.  Ex- 
cision of  the  maxilla  is  not  nearly  so  disfiguring  to  the  patient 
as  is  excision  of  the  mandible. 

The  most  common  tumor  of  the  maxilla — and  the  one  that 
offers  the  most  favorable  opportunity  for  complete  removal 
by  an  early,  radical  operation — is  sarcoma.  Many  years  ago  I 
excised  a  maxilla  for  sarcoma,  and  it  is  surprising  how  little  de- 
formity the  patient  presents  now:  one  could  scarcely  tell  that 
the  maxilla  was  absent.  Excision  of  both  maxillae,  however, 
gives  rise  to  marked  deformity. 

SECOND  OPERATION,  May  t%  t9t5 
This  patient  was  operated  upon  three  weeks  ago.  After  the 
previous  operation,  upon  inspecting  the  field,  we  concluded  that 
we  had  preserved  a  little  too  much  of  the  soft  palate.  At  the 
present  sitting,  therefore,  I  wish  to  perform  some  plastic  work 
upon  the  soft  palate  and  remove  a  spiculum  of  bone  that  projects 
into  the  pharynx.  We  removed  the  entire  hard  palate  on  the 
right  side. 

[Pares  redundant  palate.]    I  am  endeavoring  to  prevent  clot- 
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formation  in  the  pharynx.  We  had  one  experience  with  a  clot 
being  inhaled  and  lodging  at  the  bifurcation  of  the  trachea,  and 
that  experience  was  sufficient  to  last  us  a  Hfetime,  notwithstanding 
we  saved  a  life.  Now  I  have  this  field  prepared  and  shall  pro- 
ceed to  close  it.  ...  I  think  I  can  show  you  what  we  have 
done.  We  have  enlarged  the  opening  and  resected  a  larger 
amount  of  the  soft  palate;  we  then  swung  the  remainder  of  the 
soft  palate  over  and  fastened  it  to  the  inner  side  of  the  cheek. 
When  the  process  of  heahng  is  completed,  the  dentist  will  fit  a 
rubber  obturator  in  the  palatal  defect  so  that  there  will  be  no 
further  leakage  from  the  nose  into  the  mouth. 

For  this  operation  we  employed  the  ether-olive-oil  method  of 
anesthesia,  which  is  most  convenient  when  working  about  the 
nose  or  mouth. 

[N.  B. — The  patient  did  not  come  out  of  the  anesthetic  as 
promptly  as  was  expected,  so  that,  as  a  precautionary  measure, 
tracheotomy  was  performed.  Later  on  he  emerged  from  the 
anesthetic  without  any  untoward  symptoms,  and  convalescence 
was  uneventful.] 

[A  case  of  inoperable  sarcoma  of  the  maxilla,  treated  by  sal- 
varsan  and  sodium  cacodylate,  was  published,  with  illustrations, 
in  the  Clinics  for  April,  191 2,  pp.  208-209;  a  case  of  inoperable 
recurrent  carcinoma  of  nasopharynx  involving  both  maxillae, 
ethmoid,  frontal  and  malar  bones,  successfully  treated  with 
mixed  toxins  by  Dr.  Coley,  was  published,  with  illustrations,  in 
the  Clinics  for  October,  1915,  pp.  957-967;  a  case  of  sarcoma  of 
the  malar  bone  with  illustrations  was  published  in  the  Clinics 
for  June,  1915,  pp.  549-566;  and  a  case  of  osteomyelitis  of  the 
maxillary  antrum  appeared  in  the  Clinics  for  August,  19 15, 
pp.  613-614.] 
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CONGENITAL  (THYROGLOSSAL  DUCT)  SINUS 
OF  NECK— TOTAL  EXCISION  OF  SINUS 

Summary:  Clinical  history  of  patient;  comments — discussion  of  differential 
diagnosis  with  intern;  embryologic  explanation  and  course  of  a  thyroglossal 
duct  sinus;  sublingual  thyroid  gland;  operation — necessity  of  total  excision  of 
a  congenital  epithelial-lined  sinus,  and  futility  of  any  other  method  of  treat- 
ment; table  of  tumors  of  neck. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  male  aged  nineteen  years,  was  admitted  to 
hospital  April  29,  191 5.  The  family  and  past  histories  are  nega- 
tive. 

Ten  years  ago,  in  1905,  for  the  first  time  the  patient  noticed 
a  small  lump  the  size  of  a  hazel-nut  a  little  below  the  thyroid 
cartilage,  and  to  the  left  of  it:  neither  chills  nor  fever  were 
present.  The  swelling  disappeared  and  later  reappeared — this 
cycle  occurring  about  every  four  weeks  for  one  year. 

A  year  after  the  patient  first  noticed  the  swelling  a  physician, 
operating,  lanced  the  swelling,  and  the  wound  discharged  pus 
for  one  week  and  then  healed.  Immediately  after  the  operation 
a  papular  skin  eruption  appeared  on  the  face  and  scalp  and  re- 
mained for  ten  days.  Three  months  after  the  operation  the  scar 
opened  itself  and  began  discharging,  the  discharge  continuing 
for  a  period  of  eight  years — up  until  one  week  ago,  when  it  closed 
and  remained  closed  for  three  days.  With  the  closure  of  the 
wound  the  front  portion  of  the  neck  became  tender  to  pressure. 
At  the  end  of  three  days  the  wound  reopened  and  then  closed  for 
two  days. 

The  general  health  has  always  been  good,  and  the  patient  has 
lost  no  weight.  There  are  neither  symptoms  nor  signs  of  thyro- 
toxicosis. 
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COMMENTS 

Dr.  Murphy  (May  3,  1915) :  How  long  did  the  patient  have 
that  scar  on  his  neck? 

Intern:  He  said  that  it  had  been  there  for  two  years. 

Dr.  Murphy:  Did  he  have  the  scar  on  his  neck  before  he  was 
operated  upon? 

Intern:  Dr.  Hochrein,  who  wrote  the  office  history,  says  that 
there  was  no  scar  there  until  after  the  operation. 

Dr.  Murphy:  What  is  the  matter  with  him? 

Intern:  I  think  that  he  might  have  a  congenital  lesion,  but 
the  fact  that  he  did  not  notice  it  until  he  was  ten  years  old  speaks 
against  its  being  one.  There  might  be  an  abscess  in  the  isthmus 
of  the  thyroid  gland. 

Dr.  Murphy:  Had  there  been  an  abscess  in  the  thyroid 
gland,  he  would  have  had  chills,  fever,  and  other  symptoms  of 
toxic  absorption  from  the  infection.  I  think  that  it  is  tubercu- 
losis. Show  me  the  error  of  my  ways:  why  would  tuberculosis 
occur  in  the  median  Hne,  or  why  would  it  not  occur  there? 

Intern:  On  account  of  the  distribution  of  the  lymph-nodes 
in  the  neck  I  should  think  that  tuberculosis  would  not  occur  in 
the  median  line. 

Dr.  Murphy:  Why  not? 

Intern:  Because  tuberculosis  would  have  to  come  from  a 
breaking  down  of  the  lymph-nodes  or  from  extension  from  a 
near-by  focus  of  tuberculosis. 

Dr.  Murphy:  What  do  you  mean  by  extension  from  a  near- 
by focus? 

Intern:  The  lymph-node  nearest  the  portal  of  infection 
becomes  infected,  and  the  infection  extends  to  the  other  lymph- 
nodes. 

Dr.  Murphy:  All  right.    Why  could  it  not  be  that? 

Intern:  Because  there  are  no  lymph-nodes  located  in  that 
zone 

Dr.  Murphy:  Correct.    What  else? 

Intern:  He  might  have  had  a  pyogenic  infection  with  an 
abscess  forming  in  the  isthmus  of  the  thyroid  gland. 
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Dr.  Murphy:  Yes;  he  might  have  had  a  pyogenic  infection 
of  the  isthmus  of  the  thyroid  gland.  If  it  were  an  abscess  in  the 
isthmus,  why  should  the  infection  have  continued  up  to  the 
present  time? 

Intern:  I  do  not  think  that  it  would  have. 

Dr.  Murphy:  Why  not? 

Intern:  Because  he  would  have  had  more  marked  symptoms. 


■  mosbot  A 

sinus 
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Fig.  270. — Diagram  showing  orientation  of  branchial  clefts  to  structures  in  a 
fully  developed  neck.  "If  the  development  of  vessels  be  nonnal,  a  fistula  of  the 
second  cleft  must  lie  between  the  external  and  internal  carotids;  third  cleft,  com- 
mon carotid,  and  vagus;  fourth  cleft,  bend  around  the  subclavian  on  right  side, 
arch  of  aorta  on  left  side.  The  last-named  is  very  unlikely  to  arise,  and,  indeed,  it 
is  only  fistulae  of  the  second  cleft  that  have  hitherto  been  recognized  with  perfect 
certainty"  (McKenty). 

Dr.  Murphy:  A  simple  pyogenic  infection  does  not  nm  such 
a  chronic  course,  but  soon  heals  of  itself.  If,  however,  a  sinus 
communicates  with  a  calcareous  tuberculous  lymph-node,  the 
calcareous  material  prevents  absorption,  and  if  healing  finally 
does  take  place,  the  sinus  may  recur  below  that  point  and  appear 
lower  down.  Recall  the  fact  that  in  the  patient  from  Iron  Moun- 
tain, Michigan,  last  year,  the  discharge  of  pus  continued  until 
we  took  out  the  foreign  body.  What  do  you  now  think  the 
lesion  may  be? 
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Intern:  I  think  that  it  may  be  a  congenital  lesion. 

Dr.  Murphy:  What  do  you  mean? 

Intern:  In  the  median  Hne  and  adjacent  area  of  the  neck  a 
congenital  lesion  is  most  commonly  due  to  failure  of  certEiin 
embryonic  clefts  to  close. 

Dr.  Murphy:  You  have  the  branchial  clefts  coming  from 
the  side  toward  the  midline  (Fig.  270).  Then  you  have  what 
else? 

Intern:  You  have,  in  addition,  the  thyroglossal  duct. 


oiamen  caecum 
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Fig.  271. — Diagram  of  abscess  of  persisting  thyroglossal  duct,  which  runs 
posterior  to  or  occasionally  through  the  hyoid  bone,  explaining  why  it  is  so  difl&cult 
to  remove  the  duct  surgically  in  its  entirety  (McKenty). 


Dr.  Murphy:  The  thyroid  gland  is  formed  in  the  embryo  at 
the  base  of  the  tongue,  and  between  the  two  lobes  of  the  tongue, 
at  the  site  of  the  foramen  ccecum:  it  soon  migrates  lower  down 
in  the  neck — even  down  into  the  chest.  As  it  descends  it  oc- 
casionally trails  the  epithelial  lining  all  the  way  from  the  base  of 
the  tongue  to  its  point  of  arrest,  and  you  will  see  a  thyroglossal 
sinus  remaining  in  the  track  of  the  descended  thyroid  gland,  and 
this  epithelial-Uned  sinus  may  run  clear  up  to  the  foramen  caecum 
of  the  tongue  (Fig.  271).  Occasionally  you  will  find  the  sinus 
communicating  at  one  or  two  places  with  the  surface  of  the  body, 
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or  with  the  cavity  of  the  trachea,  or  with  the  cavity  of  the  larynx 
between  the  hyoid  bone  and  the  thyroid  cartilage.  At  other 
times  the  sinus  will  lead  from  its  termination  below  up  to  the 
body  of  the  hyoid  bone.  Not  infrequently  you  will  find  that  the 
thyroid  gland  does  not  migrate  downward  at  all,  but  remains 
imder  the  tongue  throughout  life,  forming  a  sublingual  thyroid 
gland.  If  this  sinus  is  congenital,  has  it  not  been  here  since 
birth? 

Intern:  I  think  that  it  must  have  been. 

Dr.  Murphy:  Why  has  the  patient  not  known  of  its  presence 
before?    Why  did  he  not  notice  it  imtil  he  was  nine  years  old? 

Intern:  The  orifice  of  the  sinus  was  there,  but  it  was  not 
discharging. 

Dr.  Murphy:  That  is  correct.  The  epithelial  cells  lining  the 
sinus  were  there.  This  scar  resembles  a  congenital  scar,  such  as 
one  sees  around  the  bladder  in  cases  of  exstrophy  of  the  bladder. 
The  right  lobe  of  the  thyroid  gland  is  of  fair  size,  but  the  left 
lobe  is  not  so  large.  In  performing  an  operation  for  a  congenital 
sinus  I  know  where  I  am  going  to  begin  the  dissection,  but  I 
do  not  know  where  I  am  going  to  end  it.  One  must  follow  the 
sinus  to  its  ultimate  termination.  What  is  the  nature  of  the 
cell-lining  of  a  congenital  neck-sinus?  It  is  epithelial,  and  there- 
fore will  never  heal  spontaneously.  Were  the  sinus  the  sequence 
of  an  infection,  and  therefore  Uned  with  connective-tissue  cells, 
then  it  would  heal  spontaneously.  Here  is  the  pocket  of  the 
sinus,  and  it  is  of  the  same  character  as  that  of  the  pilonidal 
cysts,  which  occur  in  the  postanal  region,  and  which,  also  con- 
genital in  origin,  are  lined  with  epithelial  cells  and  are  never 
cured  except  by  an  accurate  and  complete  dissection,  with  total 
removal  of  the  sinus. 

When  the  thyroid  gland  does  not  descend,  but  remains  up 
under  the  tongue,  it  is  subject  to  the  same  pathologic  changes 
that  it  would  be  were  it  in  the  usual  situation,  or  even  if  it  had 
descended  into  the  chest.  In  one  of  these  cases  of  sublingual 
th)rroid  the  patient  came  to  me  presenting  a  tiunor  beneath  the 
middle  of  the  tongue.  I  did  not  suspect  that  the  tumor  was  the 
thyroid  gland,  but  diagnosed  a  tumor  of  the  thyroglossal  duct. 
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Operating,  I  ablated  the  ''tumor,"  which,  on  examination,  was 
about  as  large  as  an  EngKsh  walnut  and  lobulated.  I  recognized 
macroscopically  on  sectioning  it  that  it  was  a  thyroid  gland,  and 
that  it  was  undergoing  calcareous  degeneration  at  one  point, 
while  presenting  the  typical  colloid  accumulation  at  another. 
After  the  operation,  when  we  began  to  search  for  a  thyroid  gland 
in  the  usual  situation,  we  found,  to  our  dismay,  that  the  patient 
did  not  have  one  there — we  had  removed  the  only  thyroid  gland 
she  had!  We  kept  her  in  the  hospital,  and,  sure  enough,  in  the 
regular  time  for  signs  of  hypothyroidism  to  appear — between 
four  and  one-half  and  five  weeks — first  the  Hps  and  next  the  skin 
of  the  hands  began  to  get  a  little  thicker,  and  then  she  developed 
typical  myxedema,  with  loss  of  axillary,  suprapubic,  and  eye- 
brow hair.  The  only  thyroid  tissue  she  had  was  the  undescended 
glandular  structure  under  the  tongue,  and  that  we  removed 
by  operation.  We  carried  her  through  on  thyroid  treatment  for 
about  fourteen  months,  until  enough  thyroid  cells  had  prolif- 
erated from  some  fragments  we  had  evidently  left  beneath  her 
tongue  to  overcome  the  hypothyroidism  and  reestabhsh  the 
metabolic  balance  of  the  ductless  glands.  We  had  recognized 
the  situation  at  once,  and  instituted  the  proper  measures — 
otherwise  she  would  have  died  of  myxedema. 

OPERATION 
[Incision  around  orifice  of  sinus,  and  dissection  along  path 
of  sinus.]  .  .  .  Now  we  have  taken  out  all  that  epithelial- 
lined  track  that  we  could  recognize.  If  it  is  not  wholly  removed, 
it  will  again  begin  to  discharge,  just  as  before  operation.  No 
amoimt  of  cauterization  nor  of  curettage  will  heal  it — nothing 
short  of  complete  removal.  Recognizing  its  congenital  and 
epithelial-lined  nature,  one  has  no  difficulty  in  outlining  what 
should  be  done;  but  one  often  has  great  difficulty  in  removing 
the  sinus  entirely.  Now  we  shall  mop  this  field  with  5  per  cent, 
phenol.  After  excision  of  this  sinus  we  shall  have  a  considerable 
amount  of  tension  upon  the  skin-edges,  and  this  tension  will  be 
present  for  a  long  time  after  operation.  I  excised  the  original 
scar,  and  successfully  to  contact  the  skin-edges  over  the  resulting 
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gap  I  have  to  put  considerable  tension  upon  the  skin.  In  order 
to  avoid  such  an  unsightly  scar  as  originally  existed  in  his  neck 
I  insert  the  needle  into  the  skin  far  back  from  the  skin-edges, 
using  a  double  strand  of  horsehair  suture.  The  wound  will  be 
dressed  with  collodion  alone. 

[In  the  Clinics  for  April,  19 14,  pp.  285-302,  there  was  pub- 
lished a  talk  ^'On  the  Embryology,  Anatomy,  and  Physiology 
of  the  Thyroid  Gland."] 

TUMORS  OF  THE  NECK 

A.  Congenital: 

1.  Branchiogenic  cysts  or  sinuses;  supernumerary  auricle.* 

2.  Thyroglossal  cysts  or  sinuses:  aberrant  thyroid  glands. 

3.  Lymphatic  cysts:   lymphangiomata. 

4.  Gnmious  or  hemorrhagic  cysts:   hemangiomata. 

5.  Bursal  cysts:  hygromata. 

6.  Teratomata. 

B.  Infections: 

1.  Furuncle  and  carbimcle. 

2.  Ligneous  phlegmon  of  Reclus. 

3.  Secondary  lymphadenitis  (primary  focus  in  nose;    pharynx;    tonsils; 

tongue;   teeth;   Ups;  face). 

4.  Secondary  suppurative  lymphadenitis: 

(a)  With  cellulitis  and  phlegmon — Ludwig's  angina. 
(6)  Submental  and  submandibular. 

(c)  Submastoid  and  paratracheal — ^Dupuytren's  phlegmon;  cervical  and 

substernal  cellulitis. 

(d)  Para-esophageal. 

(e)  Retropharyngeal  (infantile  cervical  Pott's  disease). 

5.  Tuberculous  lymphadenitis. 

(a)  Simple  tuberculous  infection. 
(&)  Mixed  tuberculous  infection, 
(c)  Tuberculous  ulcer. 

(i)  Tuberculous  sinuses  of  I  ''  k^^^:'},?^^  °"^°- 
(2.  Osseous  ongin. 

6.  Spirochetic  l5miphadenitis. 

7.  Actinomycosis;  blastomycosis;  mycotic  abscesses  (mycelia). 

*  Of  30  congenital  tumors  of  neck  McKenty  {Surg.,  Gynec.  and  Ohstet.,  Aug., 
1914,  145)  found  the  following  varieties: 

A.  Branchiogenic  cysts 15 

B.  Branchiogenic  carcinoma 5 

C.  Thyroglossal  cysts 9 

D.  Carotid  body  tumor i 

Total 30 
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8.  Echinococcus  cysts. 

9.  Anthrax. 

C.  Non-malignant  Tumors: 

1.  Sebaceous  cyst;  lipoma;   fibroma;   chondroma;   osteoma, 

2.  Aberrant  thyroid  gland;  physiologic  hypertrophy  of  thyroid;  goiter. 

3.  Aneurysm  of  aorta  and  of  carotid  arteries. 

4.  Tumors  of  larynx. 

D.  Malignant  Diseases: 

1.  Malignant  lymphoma;  pseudoleukemia. 

2.  Lymphosarcoma. 

3.  Carcinoma;  branchiogenic  carcinoma. 

4.  Malignant  perithelioma  of  carotid  body — operative  mortality  of  25  per 

cent. 

E.  Tumors  of  the  Salivary  Glands: 

1.  Parotid. 

(a)  Chondroma;     fibroma;     endothelioma;     mixed  tumors  ("first  or 

second  arch  tumors,"  McKenty);   Mikulicz's  disease. 
(&)  Sarcoma — fibro-,"  myxo-,  chondrosarcoma. 
(c)   Carcinoma  of — (i)  gland;    (2)  duct. 

2.  Infectious — epidemic  parotiditis;    interstitial  parotiditis. 

3.  Sublingual  and  submaxillary — Mikulicz's  disease;   carcinoma;   sarcoma. 

4.  Retention  cysts — ranula,  etc. 


BILATERAL    CERVICAL    RIBS— EXCISION  OF 
RIB  ON  RIGHT  SIDE 

Summary:  Clinical  history  of  patient;  examination;  comments — cervical  ribs 
usually  first  cause  symptoms  in  patients  beyond  thirty  years  of  age;  symptoms 
and  signs  of  cervical  ribs  in  order  of  appearance;  subclavian  artery,  elevated 
into  a  superficial  position  by  the  cervical  rib,  simulates  an  aneurysm;  opera- 
tion; postoperative  comments — topographic  anatomy  of  cervical  rib;  brachial 
plexus  and  subclavian  artery  compressed  between  tip  of  cervical  rib  and  sca- 
lenus anticus  muscle,  vein  escaping:  therefore,  should  gangrene  arise,  it  is 
always  dry. 


CXINICAL  HISTORY  OF  PATIENT 

The  patient,  a  female  aged  fifty-four  years,  was  admitted  to 
hospital  April  27,  19 15.  The  family  and  past  histories  are  nega- 
tive. 

Five  years  ago,  in  19 10,  the  patient  noticed  for  the  first  time 
an  unusual  filling  out  of  the  right  supraclavicular  fossa,  and  at 
times  felt  a  thumping  in  this  area.  A  physician  advised  her  to 
ignore  the  lesion  unless  it  should  become  more  troublesome. 

About  one  year  ago,  in  March,  1914,  the  right  arm  began  to 
ache  periodically, — every  three  to  five  days, — and  there  was  the 
sensation  of  needles  sticking  into  the  extensor  surface  of  the  right 
hand.  The  swelling  in  the  right  supraclavicular  fossa  became 
more  prominent,  and  the  patient  felt  a  throbbing  sensation 
which  has  continued  ever  since. 

For  the  past  three  months,  since  January,  19 15,  the  aching  in 
the  arm  has  become  more  constant.  The  right  hand  feels  cold 
at  times.  The  second  and  third  fingers  of  the  right  hand  ache 
and  are  sensitive  to  pressure.  The  arm  has  never  been  swollen, 
although  the  patient  states  that  at  times  it  feels  full  and  stiff. 
With  the  exception  of  ha\^ng  headaches  periodically, — every 
six  weeks,  and  of  two  days'  duration, — she  feels  quite  well. 

Examination  by  Dr.  Murphy  {January  8,  191 3). — Beneath  the 
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right  subclavian  artery  there  is  a  large,  bulging  mass  which 
presses  so  closely  against  the  posterior  border  of  the  clavicle 
that  one  could  not  insert  the  finger  between  the  two.  The  sub- 
clavian artery  is  carried  from  ^  to  i  inch  above  the  clavicle, 
and  arches  suddenly  over  a  hard,  bony  prominence.  A  skiagram 
(Fig.  272)  taken  at  this  time  showed,  on  the  right  side,  a  long 
seventh  cervical  rib  emerging  over  against  the  clavicle;   and  on 


Fig.  272. — Preoperative  skiagram  showing  bilateral  seventh  cervical  ribs. 
The  rib  on  the  left  side  is  shorter,  and  passes  down  vertically  at  a  right  angle 
(posteroanterior  view). 


the  left  side  a  shorter  seventh  cervical  rib,  going  down  vertically 
at  a  right  angle.  The  arch  of  the  aorta  was  shown  to  be  slightly 
displaced,  but  there  was  no  evidence  of  the  presence  of  an  aneu- 
rysm. 

At  the  time  of  admission  the  subclavian  artery  was  found 
spread  out  until  it  was  Y^  inch  in  diameter;  by  its  pulsations  it 
simulated  an  aneurysm.  It  was  situated  behind  the  tip  of  the 
seventh  cervical  rib. 
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COMMENTS 

Dr.  Murphy  (April  29,  19 15):  What  is  the  matter  with  the 
patient? 

Intern:  There  is  a  long  cervical  rib  on  the  right  side,  giving 
rise  to  pressure  upon  the  neurovascular  bundle. 

Dr.  Murphy:  Yes.  The  history  is  classic.  She  is  a  woman 
of  fifty-four  years;  but  while  cervical  ribs  are  congenital,  yet  in 
the  majority  of  cases  reported  in  the  literature  the  patients  who 
came  for  treatment  have  been  beyond  thirty  years  of  age.  They 
complain  of  about  the  same  symptoms:  first,  of  the  periodic 
sensations  of  numbness,  appearing  usually  in  the  morning; 
secondly,  of  sensations  of  coldness,  more  marked  when  the  hand 
has  been  continually  used  for  a  long  time;  thirdly,  of  shooting 
pains  down  the  arm;  fourthly,  of  the  effects  of  ischemia,  which  at 
times  is  confined  to  a  portion  of  the  hand,  and  at  other  times 
involves  the  whole  hand;  and,  finally,  of  the  effects  of  atrophy 
and  then  of  gangrene  of  one  or  more  fingers,  the  gangrene  even- 
tually extending  up  the  hand  toward  the  elbow.  Most  of  the 
sufferers  complain  of  nerve  symptoms,  and  most  are  treated  for 
essential  neuritis. 

A  very  interesting  example  of  cervical  rib  was  found  in  a 
patient  who  came  into  my  ofl&ce  two  weeks  ago  to-day.  The 
patient  suffered  first  from  neuritis,  and  had  consulted  a  nerve 
specialist.  The  neurologist  began  treatment  with  injections  of 
a  12  per  cent,  solution  of  phenol  in  alcohol  and  water  into  the 
base  of  the  neck,  endeavoring  to  reach  the  brachial  plexus.  The 
injections  alleviated  the  pains  in  the  shoulder  and  on  the  inner 
side  of  the  arm,  but  the  pains  which  extended  down  into  the 
fingers  continued.  The  neurologist,  again  injecting,  endeavored 
to  block  the  median  nerve.  I  do  not  know  what  he  struck  with 
the  needle,  but  immediately  after  the  needle  was  pushed  into  the 
tissues  a  sharp,  intense  pain  began.  The  hand  fell  Hmp  at  the 
side,  and  the  pulse  became  feeble.  The  arm  began  to  swell  and 
continued  swelling  rapidly  until  it  reached  an  enormous  size. 
Eventually  the  circulation  was  in  part  restored  and  the  swelling 
subsided,  but  there  appeared  gangrene  of  all  the  fingers.     The 
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patient  was  a  prominent  lady  from  New  York  city.  I  tried  to 
straighten  the  situation  out  and  rectify  matters  as  much  as  I 
could.  The  question  arose  whether  or  not  the  original  pain  was 
due  to  a  cervical  rib,  and  whether  or  not  the  gangrene  of  the 
fingers  resulted  from  the  injection.  But  the  gangrene  did  not 
appear  immediately — not  until  three  weeks  after  the  injection 
had  been  made.  If  it  were  phenol  necrosis  from  the  12  per 
cent,  phenol  solution,  it  seems  to  me  that  the  gangrene 
should  have  appeared  within  a  shorter  time  after  the  injection. 
From  the  history  it  looked  to  me  as  though  the  contents  of  the 
syringe  went  into  the  artery,  because  the  arm  began  to  swell 
suddenly,  but  soon  the  swelling  disappeared  entirely.  Was 
there  an  obliterating  endarteritis  which  involved  all  these  large 
branches  of  the  subclavian  artery,  from  the  1 2  per  cent,  phenol 
injections,  or  were  the  circulatory  disturbances  the  result  of 
pressure  from  the  cervical  rib? 

Upon  examining  this  patient  the  subclavian  artery  is  found 
spread  out  over  the  base  of  the  supemmnerary  rib,  and  by  its 
superficial  position  and  pulsations  it  feels  like  an  aneurysm.  I 
remember  that  one  of  my  early  cases  of  this  nature,  when  the 
pathologic  entity  was  first  recognized,  was  strongly  suggestive 
of  an  aneurysm  by  reason  of  this  superficial  position  of  the 
artery.  Cabot  has  said:  "A  pulsating  mass  above  the  clavicle 
means  cervical  rib  nine  times  out  of  ten." 

OPERATION 
Let  the  record  show  that,  after  making  an  incision  over  and 
parallel  with  the  anterior  border  of  the  scalenus  medius  muscle, 
we  freed  the  scalenus  anticus  high  up  on  a  level  with  the  upper 
margin  of  the  seventh  cervical  rib,  and  then,  by  blunt  dissection, 
reached  a  position  behind  the  brachial  plexus,  encountering  and 
ligating  the  transverse  cervical  artery  and  vein;  that  we  then 
came  upon  the  neck  of  the  cervical  rib,  and  with  the  periosteo- 
tome  freed  it  outward  toward  its  tip,  retracting  the  vessels  and 
nerve-trunks  inward,  but  allowing  the  periosteum  to  remain  on 
the  rib;  that  next  we  freed  a  portion  of  the  muscle  that  was 
attached  to  the  rib,  divided  the  rib  at  its  neck  with  a  short,  bone- 
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cutting  forceps,  grasped  the  shaft  of  the  rib  with  sequestriun 
forceps,  and  avulsed  the  rib;  and  finally  that  the  wound  was 
closed  in  the  usual  way.  The  cartilaginous  tip  which  remains 
attached  to  the  first  rib  after  the  avulsion  can  easily  be  snipped 
off  with  rat-toothed  Rongeur  forceps. 

POSTOPERATIVE  COMMENTS 

The  patient  has  a  cervical  rib  on  the  left  side  also,  but  by 
the  skiagram  you  see  that  it  is  a  very  short  one. 

In  the  topographic  anatomy  of  cervical  rib  the  scalenus 
anticus  muscle  plays  the  dominant  role  in  the  train  of  symptoms 
and  signs  because  the  cervical  rib,  growing  from  behind  forward, 
encounters  the  scalenus  anticus  and  compresses  against  it,  in 
turn,  first,  the  brachial  plexus,  causing  the  neuralgia  of  which 
these  patients  complain;  and,  secondly,  the  subclavian  artery, 
causing  disturbances  of  the  radial  pulse,  ischemia,  and  even  dry 
gangrene.  The  subclavian  vein  is  situated  anterior  to  the  sca- 
lenus anticus  muscle,  and  so  it  cannot  be  caught  and  compressed 
by  the  rib  in  its  growth;  therefore,  cervical  rib  never  causes  moist 
gangrene,  but  always  dry  gangrene,  because  it  is  not  the  venous 
circulation  that  is  involved,  but  the  arterial.  The  subclavian 
artery  is  stretched  out  over  the  rib  to  such  an  extent  that  if  you 
put  traction  upon  the  arm  you  can  immediately  shut  off  the 
pulse  by  completely  obliterating  the  limien  of  the  vessel  at  the 
site  where  the  rib  is  producing  the  pressure. 

[A  case  entitled  "Double  Cervical  Rib"  was  published  in  the 
Clinics  for  Jime,  191 2,  pp.  389-393.] 


OSTEOSARCOMA  OF  SCAPULA— TOTAL 
EXCISION  OF  SCAPULA 

Summary:  Clinical  history  of  patient;  comments — examination  of  skiagram  and  of 
patient;  plan  of  operation — excision  of  scapula  preserving  ligaments  to  sup- 
port arm;  citation  of  a  previous  case  of  sarcoma  of  scapula  with  tardy  metas- 
tasis to  spine;  operation — exposure  of  structures  about  shoulder;  autopsy 
statistics  of  sarcoma  of  femur;  percentage  of  cases  of  cancer  without  demon- 
strable metastases  at  autopsy;  further  dissection;  closure  of  wound;  recapitu- 
lation; postoperative  treatment.  Additional  note  on  a  similar  case.  Table 
showing  site-incidence  of  bone  sarcomata. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  female  aged  twenty-seven  years,  was  admitted 
to  hospital  January  14,  191 5.  The  family,  past,  and  menstrual 
histories  are  negative.  The  latest  mensis  occurred  on  October 
3,  1 9 14,  three  months  ago. 

The  present  disease  began  seven  years  ago,  in  the  winter  of 
1908.  While  playing  basket-ball,  the  patient  reached  upward, 
at  the  same  time  feeling  a  snap  in  the  left  shoulder,  followed  by 
pain.  She  continued  in  the  game,  however.  There  was  no  edema 
or  swelling  of  the  arm,  but  the  pain,  which  was  dull  and  aching, 
continued  two  weeks.  For  one  year  after  the  injury  she  was 
imable  to  lie  on  the  affected  shoulder. 

After  one  year  the  pain  and  discomfort  subsided  entirely, 
and  she  was  free  of  symptoms  until  four  years  later,  in  the  spring 
of  1913,  when  the  left  shoulder  began  to  ache,  becoming  worse 
the  following  winter.  In  June,  1914,  she  had  osteopathic  treat- 
ments without  relief.  In  the  fall  of  1914  the  pain  became  dull 
and  radiated  to  the  neck,  shoulder,  and  down  the  arm.  The  pain 
caused  restriction  of  the  hitherto  free  movements  of  the  left  arm. 

Since  September,  19 14 — four  months  ago — she  has  been 
unable  to  use  this  arm.  She  consulted  a  physician,  who  declared, 
upon  the  basis  of  a  skiagram,  that  there  was  luxation  of  the  left 
humerus. 
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COMMENTS 

Dr.  Murphy  (January  i6,  1915):    When  you  look  at  this 

skiagram  you  note,  first,  that  the  shoulder  is  low  down;  secondly, 

that  there  is  an  excavation  in  the  body  of  the  scapula  resembling 

a  cyst  or  the  cavity  of  an  aneurysm;    thirdly,  that  there  is  a 


Fig.  273. — Preoperative  skiagram  of  left  shovdder,  showing  osteosarcoma  of 
scapula.  Note  at  A  cystic  appearance  in  vicinity  of  surgical  neck  and  pathologic 
fracture  of  spine  (posteroanterior  view). 


pathologic  fracture  of  the  spine  of  the  scapula  (Fig.  273).  When 
inspecting  the  patient,  the  whole  shoulder  seems  to  have  dropped 
(Fig.  274).  There  is  a  tumor  here  that  shows  beautifully  (Fig. 
275).  According  to  the  history,  she  was  injured  seven  years  ago: 
at  the  site  of  that  old  injury  a  malignant  lesion,  which  involves 
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the  scapula,  has  sprung  up.  The  glenoid  cavity  appears  intact, 
and  although  the  neoplasm  does  not  involve  the  acromion  or 
the  coracoid  process,  still  we  shall  remove  both.  We  shall  divide 
the  two  muscles  attached  to  the  coracoid  and  displace  them  with 
the  artery  and  nerves  forward,  excising  the  entire  scapula,  includ- 


Fig.  274. — Osteosarcoma  of  left  scapula  before  operation.     Note  dropping  of  shoul- 
der.    Anterior  view  gives  no  index  to  extent  of  deformity. 


ing  the  coracoid  process.  The  extent  of  the  operation  depends, 
however,  altogether  upon  the  appearance  of  the  bone  after 
exposure.  It  is  easily  seen  that,  by  preserving  the  coracoacro- 
mial,  the  coracohumeral,  and  the  coracoclavicular  Hgaments  with 
the  humeral  portion  of  the  capsule  of  the  joint  and  reattaching 
them  to  the  clavicle,  much  support  will  be  afforded  the  arm. 
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Seven  years  ago,  on  August  29,  1908,  we  operated  upon  a 
woman  with  sarcoma  of  the  spine  of  the  scapula,  and  excised  the 
entire  scapula,  retaining  the  humerus.  The  patient  could  not 
abduct  the  arm  from  the  side,  but  had  control  of  other  movements 
of  the  arm.     After  the  operation  she  progressed  satisfactorily 


Fig.  275.— Osteosarcoma  of  left  scapula  before  operation.     Profile  view,  showing 
extent  of  deformity,  most  marked  opposite  spine  of  scapula. 

for  two  years  and  four  months,  when  she  came  back,  affording 
me  the  opportunity  of  demonstrating  her  condition  one  Satur- 
day morning,  before  the  members  of  the  Chicago  Surgical  Society. 
That  morning  I  referred  to  her  case  an  an  example  of  cure  of  sar- 
coma of  the  scapula  by  total  excision.  On  Wednesday,  four 
days  later,  she  suddenly  developed  complete  paraplegia.     One 
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might  have  suspected  hemorrhage  into  the  cord  as  the  basis  of  the 
paraplegia,  but  that  is  the  natural  course  of  these  spinal  tumors. 
For  a  time  they  present  no  symptoms  when  within  the  cord,  but 
suddenly  the  patient  is  paralyzed.  Now,  unless  one  were  familiar 
with  the  course  of  these  lesions,  he  would  strongly  suspect  hem- 
orrhage. It  is  not  hemorrhage,  however.  Three  days  after  the 
appearance  of  the  paraplegia,  on  November  18,  19 10,  we  operated 
upon  her  and  removed  a  sarcoma  from  the  spinal  cord.  Never- 
theless the  malignant  process  was  unchecked,  and  she  died. 
While  I  cited  the  case  as  a  two  year  and  four  months'  cure,  yet 
within  four  days  she  was  paralyzed !  That  was  a  shock  both  to 
the  physician  and  to  the  patient. 

OPERATION 
These  operations  are  tedious  and  necessarily  painstaking. 
We  shall  estimate  the  size  of  this  tumor.  The  head  of  the 
humerus  is  luxated  anteriorly  into  the  axilla,  and  is  lodged  against 
the  neurovascular  bundle.  The  clavicle  is  not  involved.  We 
shall  attack  from  behind  forward,  using  Kocher's  approach  to  the 
shoulder-joint,  although  this  is  not  the  method  we  usually  em- 
ploy. Here  is  the  posterior  margin  of  the  deltoid  muscle:  we 
must  remove  most  of  it,  owing  to  its  penetration  by  the  sarcoma. 
We  also  free  the  trapezius  muscle  at  its  attachment  to  the  spine 
of  the  scapula.  There  are  the  clavicular  fibers  of  the  trapezius: 
here  is  the  serratus  magnus  muscle.  Now  we  enter  the  shoulder- 
joint.  That  is  the  acromion  process:  this  is  the  supraspinatus 
muscle,  separation  of  which  exposes  the  suprascapular  artery. 
There  is  the  long  head  of  the  biceps  flexor  cubiti.  Next  we  come 
to  the  subscapularis  muscle,  which  must  be  removed  because 
attached  to  the  scapula.  Now  we  excise  the  levator  scapulae. 
Here  is  the  long  head  of  the  biceps,  which  has  just  been  freed. 
The  coracoid  process  is  now  enucleated,  retaining  the  periosteum 
on  the  bone,  so  that  the  process  is  readily  detached.  The 
bleeding  has  practically  entirely  stopped.  The  vessels  and 
nerves  are  just  to  the  inner  side  of  our  field :  the  pectoraHs  minor 
muscle  crosses  them.  There  is  the  short  head  of  the  biceps 
muscle,  and  below,  the  coracobrachialis. 
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We  cannot  furnish  the  percentage  of  sarcomata  of  the  shoulder 
that  has  reached  the  autopsy  table  without  metastases.  In 
perusing  the  literature  upon  sarcomata  involving  the  upper  end 
of  the  femur,  however,  we  found  that  40  per  cent,  of  the  cases 
had  no  demonstrable  metastases  anywhere  in  the  body  at  autopsy. 
This  signifies  that  40  per  cent,  were  curable  as  a  local  lesion,  even 
at  the  time  the  patients  died,  and  emphasizes  that,  even  in  its 
superlative  stage,  if  the  local  lesion  had  been  removed  40  per 
cent,  of  the  patients  would  have  been  cured.  If  that  be  true 
when  the  patient  reaches  the  dead-house  stage  of  development 
of  a  malignant  tumor,  how  much  more  of  a  chance  of  per- 
manent cure  is  there  when  the  patient  is  operated  upon  early! 
This  holds,  but  to  less  degree,  for  many  of  the  mahgnant 
lesions,  particularly  the  carcinomata. 

In  investigating  the  subject  of  carcinoma  we  collected  10,315 
cases  of  autopsies  from  the  foremost  pathologic  institutes  of  the 
world,  where  specific  efforts  had  been  made  to  determine  the 
presence  of  metastases  at  the  time  of  death.  Of  the  total  num- 
ber, 19.7  per  cent,  had  no  demonstrable  metastases  in  the  lymph- 
nodes  or  elsewhere  in  the  body  at  the  time  of  death.  Think  of 
it!  One-fifth  of  the  cases  presented  only  local  involvement  at 
the  time  of  death.  That  affords  some  idea  of  what  may  be  ex- 
pected of  early  operation  for  malignancy.  We  have  been  pessi- 
mistic about  the  cure  of  malignant  disease,  because  so  many  of 
our  cases  have  come  to  operation  too  late.  Perhaps,  in  the  face 
of  these  statistics,  our  pessimism  has  been  unjustifiable. 

Now  you  see  that  the  supraspinatus,  the  infraspinatus,  the 
subscapularis,  the  rhomboidei,  the  pectoraKs  minor,  and  the 
posterior  half  of  the  deltoid  muscles  are  out  of  commission  per- 
manently, but  we  have  not  interfered  with  the  nerve-supply  of 
the  triceps,  so  that  there  will  be  preserved  at  least  its  short  heads. 
Nor  has  the  attachment  of  the  biceps  been  harmed — there  is  the 
long  head  of  the  biceps  muscle  in  this  forceps:  we  shall  displace 
it  and  examine  the  field.  Now  we  must  reconstruct  the  shoulder 
attachments. 

Let  the  record  show  that  the  sarcoma  involved  the  body  of  the 
scapula,  and  that  the  tip  of  the  coracoid  process  fractured  as  we 


OSTEOSARCOMA   OF   SCAPULA  TO79 

elevated  it  and  was  dissected  out  independently  of  the  remaining 
portion. 

We  are  irrigating  this  field  with  5  per  cent,  phenol  so  as  to 
carry  away  any  malignant  cells  that  might  have  been  left  behind. 
We  next  attach  this  short  head  of  the  biceps  to  the  acromial 
end  of  the  clavicle.  Here  is  the  long  head  of  the  biceps,  which 
we  also  fix  to  the  clavicle.  Now  we  put  the  shoulder  back  into 
position,  fixing  the  humerus  beneath  the  clavicle:  we  have  pre- 
served this  portion  of  the  capsule  for  that  purpose.  There  is 
the  trapezius  muscle  again,  which  we  also  attach  to  the  capsule 
and  acromial  end  of  the  clavicle.  The  suspension  of  the  humerus 
is  the  all-important  factor :  you  can  see  how  it  stays  fixed  to  the 
clavicle  (Fig.  276).     We  insert  a  drain. 

RECAPITULATION 
Let  the  record  show  that  we  made  a  posterior  triangular  flap 
incision  and  exposed  the  acromion  process  and  the  spine  of  the 
scapula;  that  we  then  made  a  semicircular  incision  around  in 
the  direction  of  the  axilla,  so  as  to  release  and  throw  down  the 
triangular  flap;  that  this  gave  an  excellent  exposure  of  the  opera- 
tive field;  that  next  the  muscular  attachments  to  the  vertebral 
border,  the  superior  and  the  inferior  angles  and  the  axillary  bor- 
der of  the  scapula,  were  separated,  and  the  scapula  was  totally 
removed ;  that  in  the  reconstruction  the  muscles  were  reattached 
around  the  shoulder  and  the  fibrous  capsule  of  the  joint  was 
firmly  secured  to  the  acromial  end  of  the  clavicle,  so  as  to  hold 
the  humerus  well  up;  to  these  structures  was  fixed  the  margin 
of  the  trapezius  muscle,  so  as  to  support  the  shoulder  by  means 
of  the  trapezius;  that  no  effort  was  made  to  attach  the  trapezius 
to  the  portion  of  the  deltoid  that  had  been  divided;  that  the 
axillary  structures  were  not  disturbed  in  the  dissection;  and, 
finally,  that  the  arm  was  dressed  in  a  sling  and  thus  supported 
beneath  the  elbow. 

POSTOPERATIVE  TREATMENT 
After  closure  there  is  but  Httle  that  would  indicate  the  extent 
to  which  the  dissection  had  been  carried  (Fig.  277).     Immediately 
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after  the  operation  the  patient  will  have  severe  pain,  requiring 
tV  grain  of  heroin.  We  shall  begin  the  sodium  cacodylate  and 
x-rsiy  treatments  on  the  fifth  day,  and  the  Coley  serum  about  the 
fifteenth.     Immediately  after  the  operation  the  patient  will  also 


Fig.  276. — Postoperative  skiagram  showing  orientation  of  bones  composing 
skeleton  of  shoulder  after  total  excision  of  scapula  for  osteosarcoma.  Note  close 
juxtaposition  of  head  of  humerus  to  acromial  end  of  clavicle — a  juxtaposition  ob- 
tained by  suspending  the  himierus  to  the  clavicle  through  suturing  of  the  regional 
ligamentous  structures — posteroanterior  view  (see  under  recapitulation). 


be  given  saline  clysters,  with  20  grains  of  the  lactate  of  calcium 
added  to  each  of  the  first  three  enemas:  this  drug  supplies  the 
calcium  salts  which  are  so  essential  to  the  formation  of  a  blood- 
clot. 
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The  pathologist,  Dr.  Sweek,  reports  the  tumor  as  a  myeloid 
giant-cell  sarcoma  with  a  large  number  of  giant-cells — from  three 
to  fourteen  to  a  %  microscopic  field.  It  appears  to  be  of  a  rap- 
idly growing  type   (the  exception  for  the  giant-cell  variety), 


Fig.  277. — Scar  two  months  after  total  excision  of  scapula.     But  little  remains  to 
indicate  extent  to  which  operative  field  had  been  developed. 


and  is  surrounded  by  but  httle  connective  tissue.     The  stroma 
exhibits  the  spindle-cell  type  of  sarcoma. 

[N.  B.  (February  5,  191 5). — Up  to  the  present  time,  three 
weeks  after  operation,  the  patient  has  made  an  uneventful  re- 
covery. 
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March  14,  191 5:  Two  months  after  operation,  despite  the 
extensive  procedure,  there  is  good  range  of  motion  of  the  arm 
(Figs.  278  and  279).] 

[A  case  of  sarcoma  of  the  scapula  with  resection  of  the  scapula 
was  reported  in  the  Clinics  for  June,  1913,  p.  521.  The  opera- 
tion was  performed  on  October  8,  191 2,  nine  months  after  the 


Fig.  278. — Shows  extent  of  voluntary  flexion  of  arm  two  months  after  total 
excision  of  left  scapula.  The  patient  can  dress  the  hair  with  this  arm  without 
diflSculty, 


first  manifestations  of  symptoms  or  signs  of  the  malady.  A 
memorandum  made  on  March  i,  19 13,  at  the  time  of  reexamina- 
tion six  months  after  the  operation,  reads:  ''There  is  no  evidence 
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of  recurrence  now,  and  we  hope  that  there  will  be  none."  Un- 
fortunately, our  hopes  were  shattered  when  the  patient  died 
three  months  later  from  the  effects  of  pulmonary  metastases.] 


Fig.  279. — Same  as  Fig.  278  (lateral  view).     Note  depression  left  after  total  ex- 
cision of  scapula. 

We  append  a  table  showing  the  site-incidence  of  797  sarco- 
mata of  bone:  the  scapula  was  involved  23  times.  The  table 
has  been  compiled  from  the  writings  of  Polosson  and  Berard,  of 
Gask  and  of  Maybury. 


1084  CLINICS   OF  JOHN  B.   MURPHY 

TABLE  SHOWING  SITE-INCIDENCE  OF  797  SARCOMATA  OF  BONE 

Head 23 

Jaw 227 

250 

Thorax 20 

20 

Scapula 23 

Clavicle 3 

Humerus 90 

Radius 40 

Ulna 15 

Hand 19 

190 

Ilium 17 

Sacrum 6 

Femur 160 

Tibia . 100 

Fibula 25 

Foot 29 

Z2>7 

Total 797 


OSTEOSARCOMA  OF  HUMERUS,  RECURRENT 
— INTERSCAPULOTHORACIC  AMPUTATION 

Summary:  Clinical  history  of  patient;  comments — at  first,  resection  is  the  opera- 
tion of  choice,  with  amputation  later  if  necessary — reasons  and  illustrative 
cases;  importance  of  early  diagnosis  of  sarcoma  by  history  and  skiagrams; 
sarcoma  locally  a  circumscribed  lesion;  resection  first  affords  chance  of  saving 
limb;  insertion  of  transplant;  steps  of  operation — method  of  dealing  with 
vessels  and  with  ners-es — muscles  removed  except  latissimus  dorsi;  points 
emphasized  during  operation — path  by  which  sarcoma  travels;  value  of  Dr. 
Senn's  experiments;  advantage  of  obtaining  endarteritis  traumatica;  nerve- 
stumps  sutured  to  prevent  neuroma-formation;  Thoma's  positive  chemotactic 
theory  for  axons;  edema  of  tissues  from  proximal  block  of  circulation;  free 
bleeding  of  flap  a  welcome  sign;  postoperative  comments — a;-ray,  arsenic,  and 
serum  therapeusis. 


CLINICAL  HISTORY  OF  PATIENT 

(Abstracted  from  the  complete  report  of  the  case  in  the  Clinics  for  August, 
1914,  pp.  783-803.) 

Male,  aged  thirty-eight  years,  admitted  May  15,  1914. 
There  were  three  separate  histories  of  trauma  to  the  right  shoul- 
der. The  first  occurred  September  15,  19 13.  While  unloading 
grain  from  a  freight-car  the  patient,  who  was  standing  upon  the 
platform,  strained  his  shoulder  trying  to  catch  a  bushel  sack  of 
wheat  thrown  at  an  unfavorable  angle.  The  sack  did  not  strike 
the  shoulder.  This  injury  was  followed  by  a  little  stiffness  and 
Hmitation  of  motion,  but  no  pain. 

The  second  trauma  occurred  three  weeks  later,  October  8^ 
19 13.  While  walking  he  caught  one  foot  in  a  cable  and  again 
strained  the  right  shoulder  by  throwing  both  hands  back  to 
regain  balance.     Great  pain  followed  this  injury. 

The  third  trauma  occurred  five  weeks  before  admission, 
April  8,  1 9 14,  when  the  patient  removed  his  coat  and  swung  it 
over  the  back  of  a  seat  with  the  injured  arm.     First  a  snap  and 
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then  a  severe  pain  were  felt.  Since  then  the  upper  portion  of  the 
right  arm  has  rapidly  become  enlarged  (Fig.  280). 

The  arm  has  been  manipulated  freely  by  many  kinds  of  prac- 
titioners. 

Dr.  Murphy's  interpretation  was  that  sarcoma  of  the  humerus 


Fig.  280. — Osteosarcoma  of  upper  end  of  right  humerus.  Note  bulging  of 
upper  portion  of  deltoid  region  of  arm.  Photographed  before  the  first  operation, 
on  May  15,  19 14,  four  months  previously. 


resulted  from  the  first  trauma,  and  pathologic  fracture  (Fig. 
281)  from  the  third,  and  that  the  undue  manipulations  had  played 
a  r61e  in  accelerating  the  growth  of  the  neoplasm. 

At  the  first  operation.  May  15,  19 14,  the  upper  end  of  the 
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humerus,  bearing  the  sarcoma,  was  resected  (Figs.   282,  283, 
284). 

At  the  second  operation,  June  29,  1914,  it  was  planned  to 
insert  a  tibial  transplant  into  the  humerus,  but  the  presence  of  a 


^ 


Fig.  281. — Skiagram  showing  osteosarcoma  of  upper  end  of  right  humerus  as 
it  appeared  just  before  the  time  of  the  first  operation,  on  May  15,  19 14,  four  months 
previously.  Note  pathologic  fracture  of  surgical  neck  of  humerus  with  external 
displacement  of  upper  end  of  lower  fragment,  accounting,  together  with  the  bulk 
of  the  tmnor,  for  the  subdeltoid  bulging  shown  in  Fig.  280  (posteroanterior  view). 

local  recurrence  beneath  the  deltoid  muscle  led  to  abandonment 
of  that  plan. 

Since  the  second  operation  there  have  been  continual  pain 
and  rapid  growth  of  the  tumor.  The  axilla  is  well  filled  with  the 
mass. 
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COMMENTS 
Dr.  Murphy  (September  9,  1914):   Previous  to  the  time  of 
the  first  admission,  May  15,  19 14,  the  patient  had  been  sub- 
jected to  various  kinds  of  treatment.     His  arm  had  been  mas- 


Fig.  282. — Skiagram  of  right  shoulder  taken  two  months  after  resection  of 
upper  third  of  humerus  for  osteosarcoma.  Note  recurrence  of  the  mahgnant 
growth  in  the  humerus.  This  recurrence,  which  involved  the  soft  tissues  about  the 
shoulder  as  well,  estabUshed  the  indication  for  the  present  operation  of  inter- 
scapulothoracic  amputation  (posteroanterior  view). 


saged  and  manipulated  by  a  chiropractor,  a  neuropath,  and  an. 
osteopath.  The  history  was  a  definite  one  of  an  osteosarcoma 
with  pathologic  fracture.  At  that  time  we  were  doubtful  of  the 
presence  of  internal  metastases.     After  resection  of  the  upper 
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extremity  of  the  humerus  bearing  the  whole  neoplasm,  we  ordered 
large  doses  of  arsenic  and  of  ic-rays,  and  since  then  have  watched 
him  carefully.  Upon  examination  of  the  lungs  and  other  por- 
tions of  the  body  we  found  no  evidence  of  metastases.  Now  we 
intend  performing  interscapulothoracic  amputation.  We  did 
not  insert  a  transplant  because  of  doubts  concerning  the  local 


Fig.  283. — Operative  specimen  of  upper  third  of  humerus  involved  in  osteo- 
sarcoma. Note  position  of  articular  surface  of  head  of  humerus  (anterior  view, 
taken  after  first  operation). 


as  well  as  the  constitutional  condition.  The  plan  was  to  make  a 
transplant  from  the  tibia,  provided  no  local  recurrence  would 
ensue. 

We  have  a  patient,  a  girl,  to  show  you  to-day.  It  is  now  two 
years  and  nine  months  since  we  resected  the  upper  extremity  of 
the  right  tibia  for  sarcoma  and  removed  a  transplant  from  the 
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left  tibia  to  bridge  the  resulting  gap.     She  has  had  no  recur- 
rence. 

We  believe  that  in  these  cases  of  sarcoma  the  diagnosis  can 
and  should  be  made  early,  by  the  history,  and  with  the  aid  of 
skiagrams.  We  beheve  also  that  sarcomata  are  circumscribed 
lesions  in  so  far  as  the  local  focus  is  concerned,  and  therefore  that 
the  latter  can  be  removed  as  well  by  resection  of  the  bone  in- 
volved as  by  amputation.     Recurrence  has  taken  place  in  the 


Fig.  284. — Operative  specimen  of  upper  third  of  humerus  involved  in  osteo- 
sarcoma. Specimen  split  open  to  show  breech  in  capsule  of  sarcoma,  invasion  of 
medullary  cavity  of  humerus  by  sarcoma,  and  pathologic  fracture  of  surgical  neck 
(photograph  taken  after  first  operation). 


muscle,  but  not  in  the  bone  below,  so  that  by  primary  resection 
the  patient  has  had  all  the  advantages  to  be  derived  from  ampu- 
tation at  the  shoulder- joint  without  the  disadvantage  of  im- 
mediate loss  of  the  upper  extremity.  The  disadvantage  now  is 
the  necessity  of  another  operation. 

The  removal  of  the  upper  end  of  the  humerus  is  not  difficult. 
Furthermore,  the  stumps  of  the  various  muscles  of  the  shoulder 
can  be  brought  together  and  united  as  one  central  mass,  both  in 
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resection  and  in  insertion  of  a  transplant.  In  the  latter  case  the 
muscles  may  be  stitched  around  the  transplant  at  once,  for  tuber- 
osities develop  subsequently,  and  the  muscles  soon  become  re- 
attached. We  have  as  a  patient  a  girl  of  seventeen  who  was 
operated  upon  five  years    .  _  . 

ago  for  sarcoma  of  the 
humerus:  we  resected  a 
little  more  than  the  upper 
half  of  the  bone  and  re- 
attached the  muscles;  she 
can  use  that  arm  now  just 
as  well  as  its  fellow. 


I 


OPERATION 
[Dr.  Murphy  began 
the  operation  by  divid- 
ing, after  incision  and 
exposure,  the  pectoralis 
major  and  minor  muscles 
from  their  costal  attach- 
ments, the  former  close  to 
the  sternum;  after  elevat- 
ing these  muscles  he  ex- 
posed the  axillary  artery 
just  as  it  emerges  from 
beneath  the  clavicle,  and 
Kgated  it  with  a  double 
catgut  Hgature.  After  the 
Hgature  had  been  appUed 
the  artery  was  clamped 
proximal  to  the  site  of 
the  proximal  Hgature  to 
traumatize    the     intima, 

favor  clot-formation,  and  afford  a  double  means  of  security;  a 
double  hgature  was  also  placed  around  the  vein;  then  he  blocked 
each  nerve- trunk  of  the  brachial  plexus  with  three  drops  of  a  0.5 
per  cent,  solution  of  novocain,  and  to  prevent  neuroma-forma- 


Fig.  285. — Operative  scar  after  interscapu- 
lothoracic  amputation  for  recurrent  osteosar- 
coma of  right  humerus. 
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tion  after  resection  of  tne  plexus  he  stitched  together  end-to-end 
the  stumps  of  the  nerve-trunks.  Then  the  clavicle  was  divided 
with  the  bone-forceps,  and  the  upper  extremity,  including  the 
scapula,  was  removed;  all  muscular  origins  from  the  chest  were 
separated  except  that  of  the  latissimus  dorsi,  which  was  divided 
about  three  inches  from  the  humerus  and  used  to  support  the 
flap,  and  this  was  covered  by  the  skin  from  over  the  scapula. 
The  wound  was  closed  with  drainage  (Fig.  285).] 


POINTS  EMPHASIZED  DURING  OPERATION 

Sarcoma  does  not  travel  through  the  lymphatics:  it  travels 
through  the  cellular  interstices  of  the  muscles,  arteries,  and 
bones. 

We  tie  the  ligatures  one-half  inch  apart:  that  is  what  we 
learned  from  the  late  Dr.  Nicholas  Senn  in  the  experimental  work 
which  he  performed  at  Milwaukee  under  very  unfavorable  con- 
ditions, but  which  has  been  of  such  immense  value  to  the  pro- 
fession. 

We  traumatized  the  axillary  artery  by  clamping  it  proximal 
to  the  point  where  it  is  ligated,  so  as  to  start  up  endarteritis 
traumatica  and  accelerate  thrombosis  of  the  vessel.  This  we 
learned  from  our  experimental  work  in  arterial  suture  in  1896. 
(Murphy:  "Resection  of  Arteries  and  Veins  Injured  in  Con- 
tinuity— End-to-End  Suture.  Experimental  and  Clinical  R 
search,"  Medical  Record,  January. 16,  1897.) 

Shock  was  avoided  by  paying  attention  to  and  checking  hem- 
orrhage from  the  small  vessels  while  the  limb  was  being  ampu- 
tated. It  was  also  avoided  by  novocain'izing  the  freshly  severed 
ends  of  each  nerve-trunk:  although  cut,  yet  the  axons  of  the 
peripheral  portion  still  live,  and  would  have  continued  responding 
to  stimuli  for  eighteen  hours. 

We  suture  these  nerve-ends  to  prevent  neuroma-formation 
and  consequent  neuralgias  that  are  worse  than  death:  in  doing 
this  we  direct  the  axons  toward  each  other.  According  to  Thoma, 
there  is  a  quasi  positive  chemotactic  attraction  which  draws 
these  axons  toward  each  other.     In  some  experiments  on  the 
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nerves  the  ends  faced  in  a  contrary  direction,  but  turned  back 
and  united  to  their  trunk-axons  on  the  opposite  side. 

There  is  edema  of  all  tissues  on  account  of  the  blocking  of 
the  circulation  on  the  proximal  side. 

The  upper  flap  oozes  freely,  and  we  enjoy  seeing  it  ooze, 
because  it  assures  us  of  the  vitaUty  of  the  flap. 

POSTOPERATIVE  COMMENTS 

1.  X-ray  Therapeusis. — Early  after  the  second  operation  the 
tumor  diminished  imder  arsenic  and  oj-ray  therapeusis,  but 
ultimately  the  tumor  began  to  enlarge,  as  is  usual  with  ic-ray, 
arsenic,  and  radium  treatments.  The  tumors  do  not  respond  a 
second  time:  they  respond  the  first  time  to  radiimi,  to  jc-ray, 
and  often  to  arsenic,  but  once  they  begin  to  grow  again  there  is 
no  further  response  to  these  measures. 

Visiting  Physician:  Why  do  you  use  the  x-rays  now  after 
this  operation? 

Dr.  Murphy:  We  use  them  to  destroy  any  cells  that  have 
escaped  our  operative  dragnet.  It  is  fairly  well  established  that 
often  malignant  cells,  both  sarcomatous  and  carcinomatous,  are 
isolated  in  loco  by  connective-tissue  encapsulation:  a;-rays  are 
used  merely  to  stimulate  connective-tissue  reproduction. 

2.  Arsenic  Therapeusis. — We  give  arsenic  in  the  form  of  the 
cacodylate  of  soda,  and  in  large  doses  of  from  10  to  12  grains. 
(See  Clinics,  October,  1915,  pp.  953-954.)  For  many  years  it 
has  been  known  that  arsenic  arrests  the  growth  of  certain  neo- 
plasms that  histologically  are  sarcomatous,  but  from  the  clinical 
history,  benign. 

After  the  operation  the  arsenic  and  x-ray  treatments  will  be 
continued. 

3.  Serum  Therapeusis. — Visiting  Physician:  What  has  been 
your  experience  with  Coley's  serum? 

Dr.  Murphy:  My  experience  [has  not  been  good;  in  fact,  it 
has  ibeen  very  bad.  All  the  cases  have  terminated  fatally,  in- 
cluding those  I  sent  to  Dr.  Coley  himself.  From  Coley's  state- 
ments, which  I  believe  are  in  consonance  with  the  facts,  some  of 
the  patients  get  well,  undoubtedly,  and  for  some  months  our 
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patients  have  appeared  to  do  remarkably  well  under  this  treat- 
ment, but  the  process  later  took  on  renewed  activity  and  then 
did  not  respond  markedly  to  a  second  treatment. 

[N.  B. — This  patient  died  some  six  months  later  from  meta- 
static sarcoma  of  the  limg.] 

[Of  comparative  interest  is  the  case  of  "Osteitis  Fibrosa 
Cystica  of  Himierus/'  which  was  pubhshed  in  the  Clinics  for 
October,  191 2,  p.  741.] 


CICATRICIAL  FIXATION  OF  ULNAR  NERVE 
IN  ITS  GROOVE  SEQUENTIAL  TO  AN- 
CIENT FRACTURE  OF  OLECRANON  PROC- 
ESS—RELEASE AND  TRANSFERENCE  OF 
NERVE  TO  NEW  SITE— RESECTION  OF 
OLECRANON-TIP 

Summary:  Clinical  history  of  patient;  comments — cause  of  trophic  changes  in 
hand  and  fingers;  stretching  of  nerves  without  separation  a  more  serious  in- 
jury than  direct  division;  operation — exposure  of  ulnar  nerve  behind  elbow; 
nerve  congested  and  thickened,  forming  a  neuroma,  and  fixed  by  a  cicatricial 
band;  nerve  released  from  band  and  faradic  excitor  applied  to  determine  its 
conductivity;  idnar  nerve  lifted  from  its  groove;  resection  of  tip  of  olecranon 
process;  triceps  tendon  foimd  adherent  to  periosteum  of  humerus — released — 
interposition  of  fascia-fat  flap  to  prevent  re-adhesion;  ulnar  nerve  secured 
permanently  in  front  of  internal  epicondyle  by  suturing  fat  and  deep  fascia 
over  it;  recapitulation;  postoperative  comments.  Case  of  late  paralysis  of 
ulnar  nerve  following  fracture  of  external  condyle  of  humerus. 


CLINICAL  fflSTORY  OF  PATIENT 

The  patient,  a  male  aged  forty-six  years,  was  admitted  to 
hospital  May  17,  19 15.  The  chief  complaints  were  the  inability 
to  flex  or  extend  the  right  forearm  beyond  the  range  of  a  few  de- 
grees; inability  to  supinate  the  forearm;  hyperesthesia  of  the 
ring  and  little  fingers,  and  discoloration  of  the  tip  of  the  little 
finger. 

The  present  condition  is  the  result  of  an  injury  that  was 
received  fourteen  months  previously,  on  March  26,  19 14.  While 
the  patient  was  riding  in  a  buggy  and  leading  a  horse  behind  with 
the  right  hand,  the  horse  he  was  leading  became  frightened  and 
bolted,  at  the  same  time  pulling  him  out  of  the  buggy.  He  struck 
with  the  ulnar  side  of  the  right  forearm  and  the  outer  side  of  the 
right  elbow  against  the  pavement.  Immediately  after  the  injury 
the  ring  and  little  fingers  became  numb,  and  the  forearm  pained 
along  the  ulnar  side  from  elbow  to  hand.    A  physician  applied  a 
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circular  gypsum  case  and  dressed  the  forearm  between  full  ex- 
tension and  right-angle  flexion.  The  gypsum  case  was  applied 
at  9  A.  M.  on  March  26th,  and  one  hour  later  the  forearm  began 
to  swell  and  ache  intensely.  The  hand  became  swollen  and  bluish 
in  color.  The  forearm  ached  the  entire  day,  and  by  night-time 
the  pain  had  become  so  severe  that  he  had  to  summon  the  physi- 
cian, who,  upon  his  arrival,  cut  the  gypsum  case  and  then  applied 
a  mushn  roller  bandage  around  the  outside  of  the  gypsum  case. 
After  the  gypsum  case  had  been  cut  the  patient  felt  much  re- 
lieved and  the  bluish  color  of  the  hand  disappeared :  the  swelling 
in  the  hand  persisted,  however. 

The  gypsum  case  was  left  on  three  months,  and  during  that 
time  the  ring  and  little  fingers  felt  numb  and  an  occasional  twinge 
of  pain  shot  down  the  ulnar  side  of  the  forearm  to  the  Kttle  finger. 
After  it  was  removed  there  was  no  motion  in  the  elbow.  The 
patient,  therefore,  consulted  another  physician,  who  administered 
an  anesthetic  and  reset  the  elbow-joint  on  July  13th.  The  arm 
was  dressed  on  a  splint  in  the  position  of  extension:  this  splint 
was  left  on  four  days.  For  three  months  after  the  removal 
of  the  splint  the  forearm  was  manipulated,  but  without  improve- 
ment. In  November  an  anesthetic  was  again  administered  and 
the  forearm  reset  and  dressed  in  the  position  of  complete  flexion. 
Since  then  the  elbow-joint  has  been  manipulated,  but  without 
success,  and  the  forearm  has  felt  numb  and  weak. 

On  February  i,  19 15,  over  three  months  previous  to  admis- 
sion, the  patient  noticed  a  small  water-bHster  at  the  tip  of  the 
little  finger:  this  blister  was  opened  and  serum  escaped.  The 
finger  did  not  heal,  and  within  a  few  days  became  bluish  in  color 
and  finally  black:  since  then  it  has  been  treated  with  desiccating- 
powder  dressings. 

At  present  the  patient  is  able  to  flex  and  extend  the  elbow- 
joint  through  a  range  of  only  10  degrees.  He  cannot  supinate 
but  can  pronate  the  forearm  within  a  limited  range:  he  cannot 
extend  the  fingers  fully.  There  is  constantly  a  sensation  of 
numbness  in  the  little  finger  and  in  the  ulnar  side  of  the  ring- 
finger.  The  patient  occasionally  has  shooting  pains  from  elbow 
to  little  finger  along  the  ulnar  side  of  the  forearm. 
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Physical  Examination, — On  palpation  there  appears  to  be  a 
neuroma  on  the  ulnar  nerve,  which  is  very  sensitive  from  a 
definite  point  just  on  a  level  with  the  internal  epicondyle  of  the 
humerus. .  Every  time  I  touch  the  neuroma  it  causes  pain: 
this  local  sensitiveness  is  due  either  to  the  original  injury,  from 
stretching  of  the  nerve  with  intraneural  deposits,  or  to  a  partial 
division  of  the  nerve.  The  area  supplied  by  the  ulnar  nerve  is 
very  sensitive  superficially.  The  three  fingers  supplied  by  the 
median  and  radial  nerves  do  not  pain  at  all,  although  they  are 
stiffer  than  they  should  be.  The  radial  pulse  is  normal.  There 
was  no  injury  to  the  clavicle,  of  which  the  patient  is  aware. 
A  traction  injury  with  stretching  of  the  whole  brachial  plexus 
(Clinics,  February,  1915,  p.  77)  may  account  for  the  nerve- 
signs  in  his  case,  because  the  entire  hand  is  edematous. 

There  is  a  mass  above  the  olecranon  process  and  the  olecranon 
seems  to  incline  backward,  but  there  is  a  mass  also  a  httle  dis- 
tance from  the  olecranon:  it  looks  as  though  it  were  in  the  tri- 
ceps muscle ;  this  mass  does  not  show  in  the  skiagram. 

Trophic  changes  exist  in  the  hand  from  an  irregular  line  just 
above  the  wrist,  showing  that  there  is  a  disturbance  of  the  nerve- 
supply  resembhng  that  which  one  finds  when  a  cervical  rib  dis- 
turbs the  plexus  {vide  supra,  p.  1069),  and  in  certain  cases  of 
Ra3niaud's  disease.  On  the  right  side  there  is  atrophy  of  the 
deltoid  muscle:  this  could  be  the  sequence  of  disuse.  The 
shrinkage  of  the  muscles  in  the  distribution  of  the  ulnar  nerve  is 
pronounced. 

COMMENTS 
Dr.  Murphy  (May  22,  1915) :  Ten  months  after  the  accident 
the  patient  began  to  show  signs  of  trophic  changes  in  the  hand: 
that  these  trophic  changes  were  not  due  to  circulatory  disturb- 
ances is  indicated  by  the  full  and  vigorous  pulsation  of  both  the 
radial  and  ulnar  arteries;  in  fact,  there  has  been  no  etiologic 
factor  to  disturb  the  circulation.  But  why  should  trophic 
changes  in  the  hand  and  gangrene  of  the  tip  of  the  little  finger 
have  appeared  at  that  time?  It  is  this  point  which  I  want  to 
discuss  with  you. 
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The  case  is  very  extraordinary,  and  the  outstanding  features 
are  these:  First,  the  nature  of  the  accident:  it  was  a  pulling 
accident.  The  patient  was  seated  in  a  buggy,  driving  with  the 
left  hand  and  leading  a  horse  behind  the  buggy  with  the  right 
hand.  The  horse  became  frightened:  he  kept  hold  of  the  rope 
with  which  he  was  leading  the  horse,  and  the  horse's  pull  on  the 
rope  twisted  the  right  arm,  subjected  the  brachial  plexus  to 
traction,  and  eventually  drew  him  out  of  the  carriage.  He  fell 
upon  the  pavement,  striking  upon  the  elbow,  fractured  the  olec- 
ranon, and  injured  the  shoulder.  Ten  months  later  trophic 
changes  appeared  in  the  hand,  ring  and  little  fingers. 

That  hand  looks  just  as  a  foot  looks  preceding  diabetic 
gangrene:  it  has  the  same  bluish-purple  tint.  These  trophic 
changes  are  appearing  not  because  the  blood-vessels  have  been 
injured;  not  because  the  olecranon  process  has  been  fractured; 
not  because  the  shoulder  has  been  injured:  but  because  the 
brachial  plexus  has  been  stretched.  Such  a  stretching  without 
separation  of  the  axons  is  one  of  the  worst  forms  of  injury  to 
nerves — it  is  many  times  worse  than  direct  division.  When  I 
look  back  over  past  events  it  seems  miraculous  that  we  did  not 
have  more  of  these  trophic  changes  in  the  days  when  we  stretched 
nerves  for  the  relief  of  tetanus;  and  it  seems  miraculous  that  we 
did  not  destroy  nerves  we  used  to  stretch  to  relieve  neuralgia 
by  putting  a  No.  30  male  urethral  sound  imder  a  nerve  and  then 
working  the  sound  up  and  down  vigorously.  After  such  manipu- 
lations as  these  the  patient  might  have  exhibited  temporary 
paralysis  in  the  distribution  of  the  nerve  involved,  but  motion 
always  retiurned  eventually. 

The  first  thing  I  want  to  do  to-day  is  overcome  the  fixation 
in  the  shoulder.  This  is  the  type  of  case  that  Mr.  Robert  Jones, 
of  Liverpool,  relieves  by  forced  manipulations  without  anesthesia; 
in  my  opinion  it  is  unnecessary  to  cause  such  intense  pain. 
I  am  now  freeing  the  capsular  adhesions  in  the  shoulder  that 
sprung  from  the  traumatic  synovitis  which  was  a  sequence  of  the 
injury. 

Had  the  cause  of  the  trophic  changes  been  arterial  from  a 
distinct  trauma  to  the  vessels,  the  gangrene  would  have  appeared 
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within  two,  three,  or  four  days  after  the  injury;  but  since  the 
trophic  changes  did  not  appear  until  ten  months  after  the  injury, 
they  must  have  resulted  from  the  stretching  of  the  axons  and 
the  formation  of  cicatricial  tissue  in  the  lacerated  nerve:  it 
is,  then,  the  contraction  of  this  cicatricial  tissue  in  the  nerve 
which  accounts  for  the  present  hyperesthesia.  The  slightest 
touch  of  any  object  gives  rise  to  severe  pain;  not  only  has  the 
ulnar  nerve  been  involved  in  the  stretching  process,  but  the 
brachial  plexus  as  well:  the  circumflex  nerve  shows  that  it  is 
involved  by  the  atrophy  of  the  deltoid  muscle,  and  there  are 
trophic  changes  in  the  zone  of  the  hand  supplied  by  the  median 
nerve — changes  which  all  show  that  the  brachial  plexus  has  been 
affected. 

OPERATION 

Incision  made  to  expose  ulnar  nerve.]  There  is  some  thick- 
ening of  the  ulnar  nerve  just  behind  the  elbow,  and  the  nerve  is 
fixed  by  a  mass  of  cicatricial  tissue  which  formed  about  the  site 
of  the  fracture  of  the  olecranon  process.  The  question  arises 
as  to  whether  the  nerve  is  the  seat  of  compression  or  of  partial 
division  with  an  effort  at  fibrous  repair.  I  must  expose  the  ulnar 
nerve  for  its  entire  course  in  its  relation  with  the  elbow.  There 
is  the  area  of  thickening  about  the  internal  condyle  of  the  hu- 
merus: here  is  a  band  of  cicatricial  tissue  fixing  the  nerve.  .  . 
You  see  me  sever  the  band  and  expose  the  ulnar  nerve:  I  want 
you  to  notice  the  condition  of  the  nerve  (Fig.  286).  First  observe 
the  pathologic  vascularization  of  the  nerve,  resembling  that  shown 
in  the  pictures  from  the  Frankfort  Pathologic  Institute.  Above 
the  site  of  fixation  the  nerve  appears  to  be  normal :  it  is  white  in 
color  and  cleancut  in  outline.  Here,  where  it  is  fixed  in  its  groove 
between  the  olecranon  process  and  the  internal  epicondyle,  the 
nerve  is  altered  in  color  (pinkish)  and  in  shape  (bulbous). 
You  have  merely  to  glance  at  one  of  these  fixed  nerves  to  re- 
member it  and  have  its  pathology  a  part  of  your  knowledge. 
It  is  this  bulbous,  fixed  portion  that  gave  rise  to  the  neuritis  and 
the  hyperesthesia.  The  nerve,  however,  is  not  out  of  com- 
mission entirely,  but  shows  that  it  is  subjected  to  continual 
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irritation  during   the  motions   of  flexion   and  extension.     We 
must  shift  this  nerve  from  the  zone  of  fixation  to  a  fixation-free 


Fig.  286. — Showing  the  enlargement  and  vascularization  of  the  ulnar  nerve 
where  it  was  repeatedly  exposed  to  trauma  during  flexion  and  extension  of  the  elbow- 
joint,  while  fixed  between  the  constricting  band  and  the  bony  floor  of  the  ulnar 
groove.  Right  arm.  Sketch  made  at  operating  table  with  arm  in  the  operative 
position  of  elevation  (postero-intemal  view). 
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zone:  we  cannot  let  it  remain  here  where  it  will  be  exposed  to 
further  trauma  by  the  fixation  and  continual  irritation.  In  all  my 
elbow-joint  arthroplasties  I  first  shift  the  ulnar  nerve  from  its 
groove  to  a  new  bed  remote  from  contact  with  the  bone.  .  .  . 
There  is  the  neuroma:  it  is  the  sequence  of  the  repeated  trauma 
and  the  continual  stretching.  This  patient  requested  me  to 
amputate  his  arm  for  fear  of  the  gangrene  spreading  up  the  hmb 
from  the  gangrenous  little  finger. 

To  determine  the  integrity  of  nerve-conduction  we  may  apply 
two  tests.  One  is  applied  to  the  nerve  distally  to  see  whether 
it  is  living  below  the  lesion  at  the  elbow  and  whether  it  responds 
to  the  faradic  current  by  contracting  the  muscles.  [Applies 
faradic  electric  excitor  to  nerve  distal  to  neuroma.]  The  flexor 
carpi  ulnaris  responds:  now  we  know  that  the  distal  axons  are 
living,  for  otherwise  there  would  be  no  faradic  positive  reaction. 
Remember,  a  dead  nerve  does  not  respond  to  the  faradic  current. 
Now  let  us  see  if  the  faradic  current  passes  through  the  connec- 
tive tissue  at  the  site  of  the  neuroma.  [Applies  excitor  to  neu- 
roma.] .  .  .  The  current  passes  directly  through  the  neu- 
roma all  right,  showing  not  only  that  the  nerve-filaments  distal 
to  the  neuroma  are  living,  but  also  that  at  the  site  of  the 
neuroma  they  have  been  regenerated  despite  the  presence  of  the 
connective  tissue,  and  that  all  they  need  is  to  be  released  from 
the  fixation-band  and  then  be  given  time  to  regenerate  further. 
.  .  .  I  am  retracting  this  flexor  muscle  in  order  that  I  may 
lift  the  ulnar  nerve  out  of  its  groove  and  shift  it  into  a  new  bed 
away  from  bone. 

We  shall  now  turn  our  attention  to  the  fractured  tip  of  the 
olecranon  process.  When  the  patient  attempts  to  extend  the 
forearm,  the  olecranon  process  in  its  ascent  strikes  against  the 
olecranon  fossa,  which  here  is  filled  in  with  a  dense  fibrous 
mass.  I  must  resect  this  offending  tip  of  the  olecranon  process. 
See !  I  have  succeeded  in  removing  the  tip  without  traumatizing 
the  elbow-joint. 

The  next  step  is  to  prevent  the  tendon  of  the  triceps  muscle 
from  uniting  to  the  periosteum  of  the  humerus,  to  which  we  found 
it  fixed  by  the  upward  extension  of  the  fibrous  mass  filling  in 
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the  olecranon  fossa  of  the  humerus:  otherwise  .there  will  again  be 
a  firm  union  of  this  triceps  tendon  to  the  periosteum.     [Dissects 
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Fig.  287. — Showing  the  ulnar  nerve  released  from  its  constricted  position  in  the 
ulnar  groove  and  displaced  forward  in  front  of  the  internal  epicondyle,  and  the 
preparation  of  the  flap  from  the  triceps  sheath  and  the  fat  covering  it,  pedicle  up- 
ward, for  insertion  between  the  triceps  tendon  and  the  periosteum  of  the  hu- 
merus.    Artist's  chisel  engaged  in  exposing  tip  of  olecranon  process  for  resection. 


flap  from  fascia  and  fat  covering  triceps  tendon  (Fig.   287).] 
This  was  the  way  I  originally  prepared  the  flaps  for  the  operation 
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Fig.  288. — A ,  The  ulnar  nerve  displaced  permanently  to  a  position  in  front  of 
the  internal  epicondyle  of  the  humerus.  B,  The  pedicle  of  the  fascia-fat  flap;  the 
tongue  end  is  swung  around  the  inner  border  of  the  triceps  tendon  to  a  position  be- 
tween the  tendon  and  resected  olecranon-tip  and  the  periosteum  of  the  humerus. 
Two  tacking  sutures  are  seen  passing  through  the  triceps  tendon  to  anchor  the 
tongue  in  place.  The  fat  from  the  inner  edge  of  the  incision  is  sutured  over  the 
ulnar  nerve  in  its  new  bed  to  the  lower  portion  of  the  fibrous  internal  intermuscular 
septum,  thereby  preventing  the  ulnar  nerve  from  slipping  back  over  the  internal 
epicondyle,  C,  to  its  normal  position  behind  that  bony  process. 
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of  arthroplasty  of  the  elbow,  except  that  I  had  the  base  in  the 
opposite  direction— that  is,  I  put  the  base  downward  instead  of 
upward,  as  in  this  case  (Fig.  287).  See  how  I  insert  this  flap  in 
front  of  the  triceps  tendon  so  that  it  will  not  become  adherent 


\ 


QLOAR  n. 


Fig.  289. — Sketch  from  another  patient  of  a  condition  similar  to  that  described 
in  text.  At  A  there  is  shown  a  cicatricial  band  fixing  ulnar  nerve  in  its  groove, 
which  is  due  to  an  ancient  fracture  of  the  olecranon-tip.  Sketch  made  at  operating 
table,  with  arm  in  operative  position  of  elevation  (postero-internal  view). 
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to  the  periosteum  of  the  humerus  again  (Fig.  288,  B)[  We 
keep  the  ulnar  nerve  permanently  displaced  from  its  groove  so 
that  it  cannot  possibly  get  back  in  again.     .     .     .     Now  I  am 
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Fig.  290.— Sketch  showing  cicatricial  band  removed,  and  ulnar  nerve  trans- 
ferred to  a  tension-free  position  in  front  of  internal  epicondyle,  and  secured  in  place 
by  fascia-fat  flaps.  The  olecranon-tip  was  removed  as  the  next  step  in  the  opera- 
tion. 

VOL.  IV — 70 
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fixing  the  ulnar  nerve  in  the  position  in  which  I  wish  to  retain  it, 
namely,  in  front  of  the  internal  epicondyle  (Fig.  288,  A),  entirely 
out  of  the  field,  and  retain  it  there  with  fat  and  fascia,  so  that 
it  cannot  come  back  into  the  field.  .  .  .  It  is  now  fixed 
permanently.  Now  we  wish  to  fix  this  olecranon  process  by 
covering  its  resected  tip  with  a  flap  of  fascia  so  as  to  prevent  a 
growth  of  bone  on  its  denuded  surface.  You  see  it  is  easily 
accompHshed.  The  tension  should  be  taken  off  of  the  skin 
stitches  by  placing  3  or  4  catgut  stitches  in  the  subcutaneous 
fascia. 

RECAPITULATION 
Let  the  record  show  that  upon  exposing  the  ulnar  nerve  we 
found  the  neuroma  that  we  felt  through  the  skin  before  the  oper- 
ation; that  positive  faradic  tests  showed,  in  consonance  with 
our  interpretation  of  the  symptoms,  that  there  was  no  division 
of  the  nerve;  that  there  was  pathologic  vascularization  and  an 
enlargement  of  the  nerve  to  twice  its  normal  diameter  for  a 
distance  of  i^  inches  behind  the  internal  epicondyle,  while 
above  this  point  the  nerve  was  not  congested,  but  presented  the 
normal  white  tint;  that  the  ulnar  nerve  was  freed  entirely  from 
the  fixation  band  and  displaced  forward  from  its  groove;  that 
the  olecranon  fossa  was  filled  up  by  a  dense,  fibrous  mass  against 
which  the  tip  of  the  olecranon  process  struck ;  that  while  resect- 
ing the  tip  of  the  olecranon  process  it  was  found  that  there  were 
adhesions  between  the  triceps  tendon  and  the  periosteum  of  the 
humerus,  these  adhesions  constituting  the  point  of  greatest  fixa- 
tion, as  well  as  the  greatest  hindrance  to  flexion;  and  finally 
that  the  adhesions  were  dissevered  and  a  flap  of  fat-bearing  fascia 
of  the  triceps  with  pedicle  above  was  prepared  and  inserted  in 
between  the  triceps  tendon  and  the  periosteum  of  the  humerus. 

POSTOPERATIVE  COMMENTS 

The  elbow- joint  will  be  dressed  at  right  angles  for  a  few 
days  and  then  put  slowly  through  passive  motion,  but  never 
moving  it  passively  to  the  degree  that  produces  severe  pain. 

In  a  paper  entitled  *'An  Undescribed  Ulnar  Nerve  Trouble 
Due  to  Tension  from  Scar,  and  its  Cure,"  F.  J.  Cotton  {BosL 
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Med,  and  Surg.  Jour.,  vol.  clxxii,  No.  13,  pp.  480-483,  April  i, 
19 1 5)  reported  seven  cases  closely  similar  to  the  above.  He 
writes:  **The  mechanism  is  '^nxtly  fixation  of  the  nerve  by  scar 
tissue  at  the  turn  of  the  elbow,  where  it  lies  in  the  epitrochlear 
groove,  or  in  the  inch  next  below  this  point.  Given  a  nerve  so 
fixed,  it  must  necessarily  happen  that  flexion  of  the  elbow  must 
pull  upon  it,  and  ordinary  use  of  the  arm  must  give  intermittent 
traction  on  the  nerve- trunk.  .  .  .  Rehef  of  this  condition 
is  surgical — the  only  remedy  is  removal  of  the  nerve  to  a  more 


Fig.  291. — Diagram  showing  the  tension  of  the  uhiar  nerve  over  the  internal 
edge  of  the  olecranon  in  the  cubitus  valgus  following  fractures  of  the  external 
condyle  (Mouchet). 


favorable  site.  The  conditions  found  at  operation  .  .  . 
lead  me  to  class  these  as  lesions  due  to  the  constant  irritation  of 
the  fixed  nerve  by  flexion  and  extension  movements,  rather  than 
as  compression  lesions.  ...  It  behooves  us  to  keep  an  eye 
open  for  these  cases — if  for  no  other  reason,  because  they  are  so 
easily  cured  and  so  quickly.'' 

The  accompanying  sketch  (Fig.  291),  which  is  from  an  article 
by  Mouchet  entitled,  "Paralysies  tardives  du  nerf  cubital  a  la 
suite  des  fractures  du  condyle  externe  de  I'humerus"  (/.  de  Mr,, 
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1914,  xii,  437 — from  Intern.  Ahstr.  of  Surg.,  October,  1914,  375) 
will  be  found  of  interest  in  connection  with  the  above  case. 

Mouchet  has  had  7  cases  of  paralysis  of  the  ulnar  nerve  com- 
ing on  at  periods  varying  from  five  to  twenty-seven  years  after 
a  fracture  of  the  external  condyle  of  the  humerus.  In  all  the 
cases  there  had  been  a  fracture  of  the  external  condyle  in  infancy 
or  early  childhood.  The  ascent  of  the  external  condyle  and  the 
change  in  the  line  of  articulation  alter  the  position  of  the  olecra- 
non, bringing  it  nearer  to  the  internal  epicondyle,  so  that  the 
ulnar  groove  is  partially  obliterated  and  the  nerve  is  more  or  less 
stretched  over  the  inner  border  of  the  olecranon,  especially  when 
the  elbow  is  extended.  Also  because  of  the  changes  in  position 
there  is  an  exaggeration  of  the  physiologic  carrying  angle  {cubitus 
valgus).  Finally,  as  a  result  of  the  abnormal  position  and  the 
tension  on  the  nerve,  neuritis  develops.  The  fracture  may  have 
occurred  so  long  before  that  the  patient  has  forgotten  it,  and 
various  mistaken  diagnoses  are  made.  Whenever  there  are  symp- 
toms of  neuritis  of  the  ulnar  nerve  and  the  cause  is  not  known,  an 
examination  should  he  made  for  evidence  of  an  old  trauma.  (Italics 
ours.)  The  author  treats  these  cases  by  supracondyloid  cunei- 
form osteotomy  of  the  humerus. 

[Of  interest  in  connection  with  the  above  is  the  case  of  "Neu- 
roma of  the  Ulnar  Nerve,  Result  of  Cicatricial  Compression 
Following  Unrecognized  Fracture  of  the  Internal  Epicondyle 
of  the  Humerus,"  which  was  published  in  the  Clinics  for  April, 
19 14,  pp.  369-374,  and  a  second  case  occupies  pp.  375-380; 
of  additional  interest  are  the  cases  of  compression,  laceration, 
and  division  of  the  ulnar  nerve,  which  were  published  in  the 
Clinics  for  October,  19 15,  pp.  823,  833,  and  877,  respectively.] 


HYPERFLEXION  FRACTURE  OF  RADIUS  AND 
ULNA,  LOWER  THIRD  —  REDUCTION  — 
BLOODLESS  FIXATION  BY  EXTRA-ARTICU- 
LAR NAILING 

Summary:  Clinical  history  of  patient;  comments — hyperextension  (CoUes's)  vs. 
hyperflexion  (not  a  Colles's)  fracture;  factors  that  indicate  operative  treatment 
in  this  case;  the  method  of  fixation  by  extra-articular  bloodless  nailing;  after 
reduction  of  a  Colles's  fracture  internal  fixation  of  fragments  is  rarely  neces- 
sary; sphnts  not  intended  to  effect  rfeduction  of  fragments,  but  to  immobilize 
them  after  reduction;  operation — reduction  of  fragments  by  manipulation; 
fixation  by  nails;  dressing  applied;  postoperative  comments — nature  of  de- 
formity; method  of  reducing  a  Colles's  fracture;  tests  of  reduction;  sequelae 
of  incomplete  reduction;  operative  treatment  of  ancient,  unreduced  Colles's 
fracture;  loosening  up  of  tendons  in  an  ancient  Colles's  fracture  of  the  opposite 
(right)  side. 

CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  female  aged  fifty-eight  years,  was  admitted 
to  hospital  May  19,  1915. 

Five  weeks  ago,  on  April  16,  191 5,  while  stepping  from  the 
curb  to  the  street,  a  distance  of  six  inches,  the  patient  became 
faint  and  fell  over  upon  her  face;  as  she  was  falling  she  threw 
forth  her  hands  to  break  the  fall,  but  struck  with  the  left  arm 
doubled  under  her.  She  was  picked  up  immediately,  though  in  a 
dazed  condition,  and  was  conveyed  to  a  hospital. 

At  the  hospital  examination  revealed  a  fracture  in  the  left 
forearm.  The  left  arm  felt  numb  and  Hfeless.  The  right  wrist 
was  painful.  There  was  a  contusion  of  the  left  eye  and  forehead. 
The  left  arm  was  dressed  in  flexion  and  a  splint  applied  and  kept 
on  until  admission  into  this  hospital.  The  left  forearm  pained 
greatly  and  was  somewhat  discolored. 

COMMENTS 
Dr.  Murphy  Qune  2, 191 5) :  When  you  look  at  this  skiagram 
(Fig.  293)  you  see  a  fracture  of  the  radius  and  ulna  with  com- 
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Fig.  292. — Schematic  drawing  showing  extent  of  displacement  of  lower  frag- 
ments to  the  radial  side.  Note,  in  addition,  the  following  features:  (i)  The  com- 
minution of  the  lower  fragment  of  the  radius.  (2)  The  ascent  of  the  tip  of  the 
styloid  process  of  the  radius  to  the  same  level  as  that  of  the  ulna.  (3)  The  dis- 
turbed contour  of  the  soft  parts  of  the  wrist,  and  the  inclination  of  the  hand  away 
from  the  ulnar  and  toward  the  radial  side  (dorsal  view). 
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minution  of  both  bones.  Is  that  a  Colles's  fracture?  No,  not 
at  all.  A  Colles's  fracture  never  results  from  forced  hyperflexion 
of  the  hand.  The  patient  states  that  she  tried  to  put  the  hand 
out,  but  that  before  she  could  do  it  she  struck  the  ground  with 
the  forearm  doubled  under  her:  the  result  is  a  fracture  of  the  radius 
and  ulna  with  volar  displacement  of  the  distal  fragments  (Fig. 


Fig.  293. 


-Preoperative  skiagram  showing  features  accentuated  by  Fig.  292  (antero- 
posterior view). 


295).  A  Colles's  fracture,  on  the  other  hand,  occurs  from  a  fall 
upon  the  outstretched  palm  only.  Whenever  you  see  a  case  of 
fracture  just  above  the  wrist,  if  the  patient  remembers  how  he 
received  the  impact,  then  you  can  decide  at  once  whether  the 
fracture  is  or  is  not  a  Colles's  fracture.  A  Colles's  fracture  always 
results  from  volar  pressure-mechanism:  a  Colles's  fracture  NEVER 
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results  from  dorsal  pressure-mechanism.  Here  is  a  very  pro- 
nounced and  a  very  nasty  deformity.  So  far  as  this  first  picture 
is  concerned  (Fig.  293),  it  looks  very  much  like  a  Colles's  fracture, 
but  reference  to  the  lateral  view  (Fig.  295)  shows  that  it  is  not  a 


Fig.  294, — Postoperative  skiagram  showing  reduction  of  fragments  and  main- 
tenance of  reduction  by  extra-articular  fixation  with  ten-penny  "finishing"  nails. 
The  point  of  entrance  of  each^nail  is  in  close  relation  with  the  styloid  process  of  its 
respective  bone.  Compare  with  Fig.  293  (anteroposterior  view,  taken  through 
plaster-of- Paris  dressing). 


fork-handle  deformity.  In  this  patient's  fracture  the  bend  does 
not  occur  where  the  bend  in  a  fork-handle  occurs :  it  is  a  forward 
bend,  and  in  order  to  have  a  fork-handle  deformity  the  lower 
fragment  of  the  radius  must  be  displaced  dorsally.  Why? 
Because  when  the  fracture  is  caused  by  a  piechanism  of  the 
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hyperextension  type,  the  plane  of  fracture  involving  the  radius 
is  always  either  perpendicular  or  oblique  to  the  long  axis  of  the 
radius,  and  the  lower  fragment  of  the  radius  is  displaced  dorsally 
and  then  upward  by  the  still-unchecked  action  of  the  vulnerating 
force.  From  this  hyperextension-mechanism  the  fork-handle 
deformity  arises,  and  this  fork-handle  deformity  is  characteristic 
of  the  fracture  according  to  Colles's  original  description,  which 
appeared  one  hundred  and  one  years  ago  (Edinb.  Med.  and  Surg. 
Jour.,  1814,  X,  pp.  182-186). 

This  fracture  is  a  very  unpleasant  one  to  deal  with,  because 


Fig.  295. — Preoperative  skiagram  of  hyperflexion  fracture  involving  distal 
portions  of  radius  and  ulna.  Note  these  features:  (i)  Oblique  plane  of  fracture 
which  runs  from  behind  and  below,  forward  and  upward;  (2)  ^volar  displacement 
of  lower  fragments  bearing  the  carpus  and  the  hand;  (3)  dorsal  projection  of  sharp 
edges  of  lower  ends  of  upper  fragments;  (4)  the  manner  in  which  the  extensor 
tendons  are  exposed  to  trauma  from  the  sharp  bony  edges  (lateral  view). 

of  the  comminution  of  the  radius  and  the  coincident  fracture  of 
the  ulna.  In  consequence  of  these  complications  we  cannot 
control  the  lower  fragment  by  the  ordinary  conservative  method 
of  treatment.  At  this  stage,  seven  weeks  after  the  accident,  we 
must  attempt  to  reduce  the  deformity  and  to  apply  some  type  of 
fixation  to  the  fragments.  The  type  of  fixation  that  is  suitable 
for  this  case  is  the  naiHng  type — the  extra-articular  bloodless 
operation.  In  a  Colles's  fracture  you  do  not  have  to  retain  the 
lower  fragment  by  naiHng,  except  in  very  rare  instances  (see 
Clinics,  August,  19 14,  pp.  731-743),  because  after  complete 
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reduction  of  a  Colles's  fracture  the  lower  fragment  will  remain  in 
place  even  if  you  dress  the  fracture  merely  in  a  sUng.  The  great 
mistake,  and  the  cause  of  future  trouble  in  the  management  of 
Colles's  fractures,  is  the  effort  made  by  the  surgeon  to  reduce  the 
fracture  by  the  mere  application  of  a  splint.  Splints  were  never 
intended  to  he  used  for  the  purpose  of  effecting  the  reduction  of 
fractures.  They  were  designed  to  serve  as  an  agent  merely  for 
immobilizing  the  fragments  after  the  reduction  has  been  accom- 
plished. 


Fig.  296. — Postoperative  skiagram  showing  reduction  of  fragments  and  main- 
tenance of  reduction  by  extra-articular  fixation  with  ten-penny  "finishing"  nails. 
Compare  with  Fig.  295.  The  nail  in  the  radius  was  driven  through  the  outer 
comminuted  fragment  {cf.  Fig.  292)  (lateral  view  taken  through  plaster-of-Paris 
dressing). 


OPERATION 

[Manipulates  seat  of  fracture.]  We  are  loosening  up  these 
fragments  in  an  endeavor  to  restore  them  to  their  normal  re- 
lationship with  each  other  .  .  .  The  deformity  is  now  fairly 
well  reduced  (Figs.  294,  296).  Next  we  shall  nick  the  skin  over 
both  styloid  processes  as  the  first  step  in  the  operation  of  extra- 
articular bloodless  nailing.  There  is  one  landmark— the  styloid 
process  of  the  ulna.  [Nicks  skin  over  the  styloid  process.] 
Now  I  am  inserting  a  single  ten-penny  ''finishing"  nail  on  this, 
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the  ulnar  side  (Figs.  294,  296).  .  .  .  There  is  the  styloid 
process  of  the  radius.  [Nicks  skin  over  the  styloid  process.] 
Note  that,  when  nicking  the  skin  at  this  point,  I  am  not  com- 
pounding the  fracture,  because  I  do  not  open  to  the  line  of  frac- 
ture at  all.  The  lower  fragment  of  the  radius  is  split,  and  we 
want  to  keep  to  the  inner  side  of  the  plane  of  splitting  if  we  can 
.  .  .  I  am  inserting  a  single  nail  on  the  radial  side  .  .  . 
Now  you  can  imderstand  what  is  meant  by  the  operation  of 
extra-articular  bloodless  fixation,  since  you  saw  me  drive  the 
nail  through  both  fragments  without  entering  the  joint.  When 
you  look  at  that  hand  you  see  that  it  is  perfectly  straight  (Figs. 
294,  296).  All  that  remains  to  be  done  is  to  dress  the  forearm 
upon  a  straight  piece  of  wire  gauze  or  a  straight  molded  splint 
of  plaster-of-Paris. 

POSTOPERATIVE  COMMENTS 

Now  let  us  take  up  the  proposition  of  the  reduction  of  the 
most  frequently  maltreated  fracture  that  occurs  in  the  body, 
and  the  one  that,  unreduced,  gives  the  most  evil  result — a  Colles's 
fracture.  The  plane  of  this  fracture  is  always  oblique  from  below 
and  in  front  upward  and  backward.  The  degree  of  displacement 
of  the  lower  fragment  varies  in  different  cases.  Sometimes  the 
displacement  amounts  to  just  a  sHght  angulation  through  im- 
paction of  the  lower  end  of  the  radius,  while  at  other  times  the 
lower  fragment  is  displaced  away  up  on  the  dorsum  of  the  upper 
fragment.     Is  that  clear? 

The  nature  of  this  deformity  is  the  first  thing  you  must  think 
of  when  dealing  with  a  case  of  Colles's  fracture.  With  the  up- 
ward and  backward  tilting  of  the  lower  fragment  the  angle  of 
the  carpal  articular  surface  of  the  radius  will  be  altered,  so  that, 
in  place  of  its  facing  normally  slightly  forward,  to  facilitate 
flexion  of  the  wrist,  it  faces  backward.  It  is  this  backward 
displacement  of  the  lower  fragment  that  gives  rise  to  the  fork- 
handle  deformity.  Such  a  deformity  was  not  present  here  at 
all.  This  picture  illustrates  the  deformity  beautifully.  [Dem- 
onstrates a  skiagram  of  a  Colles's  fracture.]  The  lower  fragment, 
you  see,  is  displaced  upward  and  backward.    The  articular 
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surface,  in  place  of  facing  slightly  forward,  is  inclined  backward, 
and  this  incHnation  must  needs  carry  the  carpal  bones  backward, 
altering  the  mechanics  of  the  wrist-joint  and  exposing  the  joint 
in  its  movements  to  traumatic  irritation.  In  addition  to  the 
fork-deformity  shown  in  this  skiagram,  there  is  separation  of 
the  ligamentous  and  cartilaginous  attachments  of  the  lower  end 
of  the  ulna  to  the  carpus.  Here  is  an  illustration  again  of  the 
operation  of  extra-articular  bloodless  fixation  by  nailing.  We 
had  to  insert  that  nail  because  the  lower  fragment  of  the  radius 
did  not  remain  in  position.  The  patient  came  in  late  after  the 
injury,  so  that  we  had  to  operate,  free  the  callus,  and  swing  the 
displaced  lower  fragment  around  and  nail  it  in  position. 

Now  let  me  show  you  the  proper  method  of  reduction.  [Em- 
ploys a  manikin.]  We'll  imagine  that  this  man  has  just  come  in 
with  a  CoUes's  fracture.  Picture  the  deformity — the  lower  frag- 
ment displaced  upward  and  backward  and  overlapping  the  upper 
fragment.  [Illustrates  extent  of  overlapping.]  Now,  then,  if  in 
your  attempt  at  reduction  you  merely  pull  upon  the  hand  in  the 
long  axis  of  the  forearm,  you  may  succeed  in  bringing  the  two 
fragments  parallel  with  each  other,  but  not  parallel  in  the  same 
plane.  Merely  taking  the  hand  and  pulling  upon  it  does  not 
unlock  the  serrated  and  usually  impacted  edges  of  the  fragments : 
you  may  succeed  in  altering  the  angle,  but  not  in  reducing  the 
deformity.     Here  the  principle  is  wrong,  and  the  result  a  failure. 

What  is  the  correct  method  of  effecting  complete  reduction? 
The  only  way  by  which  the  fracture  can  be  reduced  properly  is 
by  increasing  the  dorsal  deformity  almost  to  a  right  angle,  un- 
lock the  fragments,  push  the  lower  fragment  downward  and  flex 
it  forward,  at  the  same  time  swinging  the  hand  well  around  to  the 
ulnar  side.  No  matter  how  you  dress  the  forearm,  with  the  final 
shifting  of  the  displaced  fragment  back  into  place  the  work  is 
completed.  In  a  CoUes's  fracture  the  crux  of  the  treatment  is 
purely  and  entirely  a  matter  of  reduction.  The  reduction  cannot 
he  accomplished  unless  you  first  unlock  the  fragments.  No  matter 
how  much  you  pull  on  the  wrist,  nor  how  much  you  force  it  for- 
ward, you  cannot  effect  reduction  unless  you  unlock  the  frag- 
ments first. 
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How  do  you  accomplish  this  unlocking?  Always  with  the 
patient  anesthetized.  Place  the  thumb  of  the  distal  hand  upon 
the  posterior  surface  of  the  distal  fragment  and  the  thumb  of  the 
proximal  hand  upon  the  nail  of  the  distal  thumb,  and  then  in- 
crease the  deformity  thus.  [Demonstrates  on  manikin  the 
method  of  increasing  the  deformity  by  hyperextension.]  With 
the  great  degree  of  pressure  used  I  could  break  this  normal  radius 
with  ease.  If,  when  the  thumbs  are  removed,  the  contour  of  the 
forearm  at  the  site  of  fracture  does  not  look  perfectly  smooth  and 
fiat,  the  lower  fragment  has  not  been  reduced;  and  if,  at  the  time 
of  the  next  visit,  the  patient  tells  you  that  he  was  kept  awake  all 
night  by  the  pain,  the  fracture  is  still  unreduced.  A  properly 
reduced  Colles's  fracture  is  painless.  With  the  reduction  finally 
accomplished,  dress  the  forearm  by  a  few  recurrent  turns  of  a 
plaster-of-Paris  bandage  placed  upon  the  posterior  surface  so  as 
to  cover  three-fifths  of  the  circumference  of  the  forearm. 

One  of  the  great  annoyances  sequential  to  improper  reduction 
of  a  fracture  of  the  Colles's  type  is  that  of  volar  projection  of  the 
lower  end  of  the  upper  fragment,  and  in  such  a  manner  that  the 
flexor  tendons  are  held  bound  in  between  the  lower  end  of  the 
upper  fragment  of  the  radius  and  the  annular  ligament,  causing 
the  patient  a  great  deal  of  pain.  Patients  with  an  unreduced 
Colles's  fracture  will  come  back  to  you  not  because  of  the  deform- 
ity, but  because  of  the  inefficiency  of  the  lamed  hand — lamed  by 
the  tightly  held  tendons  riding  over  the  edge  of  the  upper  frag- 
ment. Should  it  fall  to  your  lot  to  treat  an  ancient,  unreduced 
Colles's  fracture,  you  must  perform  osteotomy  and  make  a  V- 
shaped  division  of  the  radius  at  the  site  of  fracture.  Split  the 
bone  in  this  direction  [indicating],  so  that  you  cut  it  in  the  shape 
of  a  double  ^'A."  Then,  after  cutting  clear  through  the  plane 
of  fracture,  you  can  adjust  the  lower  fragment  in  any  direction 
you  wish,  according  to  indications.  The  reduced  fragment  is  to 
be  retained  in  this  favorable  position,  if  there  is  still  a  tendency 
to  displacement,  by  inserting  a  single  ten-penny  nail,  which 
easily  suffices  to  hold  it.  Such  a  later  operation  is  a  secondary 
operation:  a  primary  operation  for  a  Colles's  fracture  is  rarely 
required. 
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This  patient  injured  the  opposite  (right)  hand  last  winter 
(January,  1915).  She  suffered  an  impacted  CoUes's  fracture, 
which  shows  clearly  in  the  skiagram  and  just  as  clearly  upon 
inspection.  There  was  also  a  fracture  of  the  os  magnum,  which  is 
a  very  rare  fracture.  The  Colles's  fracture  was  untreated  because 
unrecognized  until  after  imion  had  occurred.  This  unreduced 
fracture  accounts  for  the  thickening  which  you  see  in  the  hand 
and  wrist,  and  this  thickening  has  very  materially  impaired  the 
use  of  the  hand.  In  an  attempt  to  overcome  some  of  the  evil 
effects  of  this  ancient  unreduced  fracture  with  vicious  union  we 
are  loosening  up  these  bound-down  tendons. 

[In  addition  to  the  previously  pubHshed  case  of  Colles's 
fracture  cited  above  in  the  text,  another  case  was  presented  in 
the  Clinics  for  Jime,  191 2,  pp.  315-323.] 


EXTENSOR  CONTRACTURE  OF  HANDS  FOL- 
LOWING BURNS— EXCISION  OF  CICATRI- 
CIAL TISSUE— GRAFTING  BY  PEDICLED 
ABDOMINAL  FLAP 

Summary:  Clinical  history  of  patient;  comments — discussion  of  deformity;  danger 
associated  with  annular  scars  and  with  scars  in  flexures  of  joints;  plan  of  opera- 
tion for  permanent  relief  of  contracture;  operation — removal  of  scar-tissue 
from  dorsum  of  hand;  elongation  of  extensor  tendon  of  thimib;  preparation 
of  abdominal  flap;  suturing  of  flap  to  dorsum  of  hand;  dressing  and  after- 
treatment;  postoperative  comments — necessity  of  removing  whole  area  of 
cicatricial  tissue  preparatory  to  grafting;  great  vitality  of  pulp  of  finger-tips; 
postoperative  release  of  graft  by  dividing  pedicle;  citation  of  similar  case,  but 
one  in  which  flap  from  abdominal  wall  shares  in  general  obesity. 


CXmiCAL  HISTORY  OF  PATIENT 

The  patient,  a  male  aged  twenty-four  years,  was  admitted 
to  hospital  May  30,  19 15.  The  family  and  past  histories  are 
negative. 

Nine  months  ago,  on  August  22,  1914,  while  driving  an  auto- 
mobile through  an  oil  district,  the  gasoline  in  the  tank  of  his  car 
exploded,  and  the  patient  sustained  severe  burns  of  both  upper 
extremities,  of  the  face  and  ears,  and  of  a  large  area  of  the  right 
hip.  He  has  had  repeated  graft-operations  performed  upon  these 
areas.  The  burned  areas  have  practically  all  healed,  with  the 
exception  of  the  ones  on  his  hands.  There  is  very  little  motion 
in  some  of  the  fingers.  The  right  arm  cannot  be  extended  beyond 
a  right  angle. 

Examination  shows  that  the  patient  is  able  to  flex  the  finger's 
of  the  left  hand  as  far  as  the  contracted  cicatricial  tissue  on  the 
dorsum  will  permit.  There  is  an  annular  contracture  on  the 
forearm. 

COMMENTS 

Dr.  Murphy  (June  2,  1915) :  The  patient  comes  to  us  to  see 
if  we  can  restore  the  power  of  closing  his  hands.     His  fingers 
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remain  hyperextended  (Fig.  297,  A),  and  he  is  unable  to  close  the 
hand.  There  is  no  grip  at  all  in  either  hand,  because  of  so  much 
scar-tissue  on  the  dorsal  surface.  The  palmar  surface  is  smooth, 
and  is  not  involved  by  enough  scar-tissue  to  interfere  with  move- 
ments, but  the  contracture  on  the  dorsal  surface  is  so  great  that 
he  is  unable  to  use  his  hands  for  any  purpose  whatsoever. 

There  is  still  another  proposition  to  consider.  The  patient 
has  on  his  forearm  a  large,  annular  burn-scar,  which  involves  the 
entire  circumference  of  the  forearm.  Wherever  an  annular  scar 
involves  the  entire  circumference  of  an  extremity,  there  is  always 
danger  of  the  cicatricial  contraction  interfering  with  the  circu- 


Fig.  297. — A,  Clawhand  from  contracting  scar  on  dorsum.  Note  hyper- 
extension  of  first  phalanges  and  flexion  of  the  second  and  third.  J5,  Cicatricial  area 
of  skin  removed,  preparing  bed  for  pedicled  skin-graft. 


lation  of  the  hand  or  foot  below,  and  finally  destroying  it.  An 
annular  scar  is  always  a  source  of  danger,  particularly  when 
located  in  any  of  three  positions. 

Many  years  ago  there  was  in  vogue  an  operation  for  varicose 
veins  of  the  leg,  known  as  the  Schede  operation,  which  resulted 
in  the  establishment  of  a  complete  annular  scar  just  below  the 
knee.  At  one  time  we  had  in  the  Cook  County  Hospital  two 
cases  of  gangrene  of  the  foot — both  the  sequence  of  contraction 
of  the  completely  annular  scar  that  developed  after  the  Schede 
operation.  Again,  after  operating  for  hemorrhoids,  where  an 
annular  incision  into  the  skin  has  been  made,  a  keloid  not  in- 
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frequently  develops,  and  by  its  contraction  finally  leads  to  sten- 
osis and  occlusion  of  the  anus.  The  third  position  where  scars 
cause  mischief  is  in  the  flexure  of  the  elbow,  of  the  popliteal 
space,  the  palmar  surface  of  the  hand,  and  the  anterior  surface  of 
the  wrist .  In  all  operations  upon  these  flexure-sites  you  should  en- 
deavor to  avoid  making  a  long  incision  parallel  with  the  long  axis 
of  the  extremity  across  the  transverse  crease  of  the  elbow,  or  of 
the  popliteal  space,  since  in  both  these  flexures  the  expansion  and 
contraction  of  the  connective  tissue  of  the  scar  stimulate  the 
excessive  formation  of  fibrous  tissue  and  lead  ultimately  to  the 
development  of  a  keloid. 

There  is  the  annular  scar  on  the  forearm — it  is  completely 
annular.  The  forearm  is  flexed  more  and  more  by  the  con- 
tracture, and  continuance  of  the  flexion  may  lead  to  stagnation 
of  the  circulation  in  the  forearm  below,  luiless  some  step  be  taken 
to  release  that  long,  annular  scar.  From  the  patient's  standpoint, 
this  is  a  beastly  situation;  and  I  may  add  that,  from  the  surgeon's 
standpoint,  it  is  anything  but  attractive.  At  the  same  time  it  is 
not  fair  to  this  patient  to  say  that  nothing  can  be  done,  or  that 
no  attempt  to  relieve  him  should  be  made.  Both  his  hands 
will  remain  permanently  out  of  commission  unless  we  should  do 
something  for  him. 

The  scheme  we  have  outlined  for  hia  relief  is  to  transplant, 
onto  the  dorsum  of  the  hand,  opposite  the  knuckles,  a  strip  of 
normal  skin  that  is  broad  enough  to  fill  in  the  gap  left  after  ex- 
cision of  the  scar-tissue,  as  well  as  release  the  knuckles  and  per- 
mit the  fingers  to  come  forward.  If  we  can  excise  the  whole 
area  of  cicatricial  tissue  on  the  back  of  the  hand  and  insert  into 
the  denuded  area  a  flap  of  normally  elastic  skin, — say  from  the 
abdomen, — that  flap  will  stretch  from  30  to  40  per  cent,  of  the 
size  it  was  when  inserted,  and  will  finally  permit  the  fingers  to 
be  flexed  and  to  be  of  service  to  him.  Furthermore,  there  will 
be  no  stimulation  of  connective-tissue  formation  when  elastic, 
normal  tissue  is  interposed  between  the  remaining  ends  of  the 
interrupted  annular  cicatricial  tissue:  his  fingers  cannot  be 
flexed  until  this  plan  has  been  executed :  no  amoimt  of  pressure 
that  I  am  able  to  exert  upon  the  fingers  will  bring  them  farther 
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forward  than  they  are,  so  firm  and  unyielding  is  the  scar  on  the 
dorsum. 

OPERATION 

[Incision.]  I  am  going  through  the  cicatricial  tissue  and 
freeing  all  the  scar-tissue  and  laying  it  back  out  of  the  field,  so 
as  to  let  it  retract  far  above  and  far  below.  I  cannot  transplant 
these  tendons  at  present:  if  I  should  transplant  them  now,  the 
flap  would  have  a  raw  surface  under  it,  and  there  would  be  some 
danger  of  infection  of  the  raw  surface.  I  am  elongating  the 
extensor  tendon  of  the  thumb  so  that  I  can  bring  that  digit 
around  in  a  little  better  position  for  leverage  action  than  it  is 
at  present.  We  should  like  to  do  this  with  all  the  tendons,  but 
should  this  wound  suppurate,  as  it  could  and  might,  then  we 
would  have  destruction  of  the  power  of  extension.  .  .  . 
Now  we  are  getting  this  flap  freed  upward  as  much  as  we  feel 
is  necessary  for  the  transplantation.  .  .  .  You  see  that  we 
have  finally  prepared  the  bed  for  the  transplant  (Fig.  297,  B). 

Now  I  am  preparing  to  elevate  the  flap  from  the  abdomen. 
In  such  a  flap  you  must  include  all  the  fatty  tissue  you  are  able 
to  obtain  from  the  operative  site.  If  you  do  not  include  a  great 
deal  of  fat,  the  flap  will  be  a  failure.  [Makes  parallel  vertical 
incisions  between  left  nipple  and  umbilical  zones  (Fig.  298,  C).] 
See!  I  am  cutting  clear  down  to  the  sheath  of  the  rectus  muscle. 
Note  that  I  am  including  in  the  flap  the  entire  thickness  of  the 
skin  and  superficial  fat  of  the  abdominal  wall  .  .  .  The 
next  step  is  to  suture  the  far  edges  so  as  to  restore  the  continuity 
of  the  skin  of  the  abdomen  (Fig.  298,  D).  I  am  approximating 
these  edges  in  such  a  manner  that  each  new  stitch  takes  the  ten- 
sion off  of  the  previous  stitch,  and  those  in  the  middle  will  be 
free  of  tension  when  the  upper  and  lower  stitches  are  tied.  I 
have  now  elevated  the  transplant  and  accurately  apposed  the 
tissues  beneath  it,  in  my  endeavor  to  secure  union  of  the  skin- 
edges  left  remaining  after  elevation  of  the  flap  (Fig.  298,  E), 
There  is  now  no  imdue  tension  upon  the  line  of  sutures. 

The  flap  we  hold  in  the  retractor  is  of  the  proper  size  and 
shape  to  bridge  over  the  denuded  area  on  the  dorsiun  of  the 
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hand  (Fig.  298,  E).  [Passes  patient's  hand  beneath  flap  with 
palm  facing  abdomen  and  dorsimi  in  contact  with  imder  surface 
of  flap,  and  then  sutures  skin-edges  of  hand-wound  to  skin-edges 


Fig.  298. — C,  Development  of  pedicled  skin-graft.  Two  parallel  incisions 
made  upon  front  of  left  chest  below  nipple;  D,  skin-graft  freed  except  above  and 
below  and  elevated  by  retractor.  Insertion  of  approximating  sutures  for  closure 
of  woimd  behind  graft;  £,  approximating  sutures  tied,  contacting  edges  of  wound 
beneath  elevated  pedicled  graft;  F,  hand  "strapped"  to  chest  by  skin-graft,  which 
lies  in  its  bed  sutured  to  the  skin-edges  of  the  dorsum  of  the  hand. 
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of  flap  (Fig.  298,  F).]  Now,  you  see,  I  have,  figuratively  speak- 
ing, put  a  mitten  on  the  back  of  this  hand,  and  in  raising  the  flap 
I  included  all  the  fat  and  fascia  that  was  available  in  the  region, 
so  that  the  flap  can  stretch  extensively  when  we  begin  post- 
operative manipulations  upon  the  hand.  At  first  glance  it  looks 
as  though  there  were  a  great  surplus  of  tissue  here,  but,  on  the 
contrary,  when  we  get  through,  we  shall  probably  be  short  of 
tissue,  even  with  all  the  flap  that  you  see  here  spanning  the 
knuckles.  The  edges  of  the  flap  are  contacted  with  edges  of 
normal,  healthy  skin  on  the  dorsum  of  the  hand. 

Dressing  and  After-treatment. — This  hand  will  have  to  be  fixed 
to  the  patient's  body  in  perfect  immobilization  for  from  two  and 
one-half  to  three  weeks,  the  time  depending  upon  how  rapidly 
the  circulation  in  the  transplant  develops.  If  the  circulation  de- 
velops rapidly  and  there  results  firm  union  without  suppuration 
at  the  angles,  where  the  wound  is  more  or  less  exposed  to  in- 
fection, we  shall  cut  the  pedicles  of  the  graft  before  that  time. 
[Applies  adhesive  plaster  to  retain  arm  in  contact  with  abdomen.] 
This  adhesive  plaster  does  not  obstruct  the  circulation  of  the 
hand.  In  immobilizing  the  arm  we  want  to  make  it  as  comfort- 
able as  possible,  for  it  will  be  annoying  as  it  is,  and  the  patient 
will  be  greatly  distressed  before  the  time  for  release  from  the 
trying  position  has  arrived.  The  arm  will  be  kept  perfectly  still 
until  we  feel  that  the  graft  has  become  firmly  united  to  the  skin 
of  the  hand.  You  should  cover  the  dressing  with  cotton,  like 
you  cork  a  culture-tube,  packing  plain,  sterile  cotton  around  so 
as  to  prevent  the  microorganisms  from  getting  beneath  the  dress- 
ing and  in  the  wound. 

POSTOPERATIVE  COMMENTS 
In  1886  we  called  attention  to  the  fact  that,  when  one  per- 
forms a  grafting  or  transplantation  operation,  in  the  preparation 
of  the  ulcer  field,  he  must  go  clear  down  to  normal  tissue;  that 
is,  he  must  get  beneath  the  entire  depth  of  the  cicatricial  tissue. 
Otherwise,  when  the  patient  gets  about  and  begins  to  use  the 
limb,  the  connective  tissue  that  is  left  remaining  beneath  the 
flap,  or  beneath  the  graft,  begins  to  contract,  and,  contracting. 
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strangulates  the  blood-vessels  that  supply  the  graft,  with  the 
result  that  the  graft  necrotizes.  I  recall  a  case  of  this  kind  in 
which  there  was  an  extensive  burn  of  the  leg.  I  made  a  homo- 
graft  from  the  tips  of  the  fingers  of  an  amputated  hand  of  a 
patient  who  had  come  into  the  Cook  County  Hospital  at  the 
same  time,  and  applied  them  to  the  scar-denuded  area  of  the  leg. 
The  grafts  grew  beautifully — every  graft  lived.  Remember, 
the  tips  of  the  fingers  on  the  palmar  side  have  a  greater  degree  of 
vitality  than  any  other  tissue  in  the  body  except  the  tip  of  the 
nose.  After  we  let  this  patient  get  up,  and  as  he  began  to  get 
about,  the  grafted  area  became  gradually  more  and  more  edema- 
tous, and  soon  the  grafts  began  to  die  in  the  center,  until  finally 
all  the  grafts  ulcerated  and  were  discharged  as  sloughs.  Later, 
when  we  reoperated,  we  found  beneath  the  grafted  area  a  mass 
of  contracted  cicatricial  tissue  that  we  had  not  excised.  From 
this  case  we  learned  a  lesson,  and  since  that  time  have  paid  par- 
ticular attention  to  the  removal  of  the  whole  area  of  cicatricial 
tissue  in  order  to  secure  an  ample  blood-supply  through  the  base 
of  the  flap. 

Release  of  Graft  from  its  Pedicles. — Dr.  Murphy  (June  23, 
19 1 5 — three  weeks  after  operation) :  Upon  removing  the  dressing 
we  find  that  this  whole  graft  has  survived.  Aided  by  manipu- 
lations, it  will  expand  from  40  to  60  per  cent,  of  its  original  width. 
We  anticipate  much  improvement  in  the  position  of  the  patient's 
fingers.  We  intend  performing  a  similar  operation  upon  the 
other  hand  later. 

The  patient  is  to  return  in  about  eight  months,  when  we  shall 
probably  elongate  all  the  extensor  tendons,  because  they  have 
contracted  so  much;  and  until  then  it  will  be  impossible  for  the 
patient  to  have  much  function  in  these  fingers. 

[N.  B. — In  the  Hygiea,  Stockholm  (Ixxvii,  No.  7,  pp.  353-400 — 
abstract  in  Jour.  A.  M.  A.,  June  19,  1915,  p.  2106),  in  an  article 
entitled  *'Flap  from  Abdominal  Wall  Shares  in  General  Obesity," 
Strandberg  reports  the  case  of  a  girl  of  twelve  who  had  a  defect 
in  the  back  of  her  hand  remedied  by  a  flap  taken  from  her  ab- 
domen. It  healed  in  place  and  answered  its  purpose  perfectly 
until  late  in  life.     About  eighteen  years  later,  after  the  age  of 
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thirty,  the  patient  became  obese.  Then  the  grafted  patch  on 
her  hand  increased  in  size  proportional  to  the  increasing  thick- 
ness of  the  abdominal  wall  (Fig.  299).] 


Fig.  299.— Flap  taken  from  abdominal  wall  shares  in  obesity  (Strandberg). 

[An  operation  somewhat  similar  to  the  above,  but  upon  the 
fingers,  was  pubhshed  in  the  Clinics  for  February,  1915,  pp. 
^55-164-] 


OSTEITIS  FIBROSA  CYSTICA  OF  PHALANX 
OF  FINGER— CURETTAGE  OF  CYST  CAV- 
ITY AND  INSERTION  OF  TRANSPLANT 
FROM  TIBIA 

Summary:  Clinical  history  of  patient;  comments — varieties  of  bone-cysts  and  of 
bone-tumors;  metastatic  thyroid  tumors — sites  conunonly  involved  by  bone- 
cy^ts;  diagnosis  and  treatment  of  osteitis  fibrosa  cystica;  operation — curettage 
of  cyst  and  insertion  of  transplant  from  tibia;  recapitulation;  references  to 
other  cases  of  osteitis  fibrosa  cystica. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  male  aged  forty-five  years,  a  physician,  was 
admitted  to  hospital  May  ii,  19 15.  The  family  and  past  his- 
tories are  negative. 

Over  three  years  previously,  in  December,  191 2,  while  engaged 
in  washing  his  hands,  the  patient  felt  a  sensation  of  soreness  in 
the  proximal  phalanx  of  the  middle  finger  of  the  left  hand.  On 
examination,  he  found  that  phalanx  tender  to  pressure  and  felt  a 
little  elevation  on  the  side  next  the  ring  finger  (Fig.  300,  i); 
he  then  recalled  that  several  times  in  the  recent  past  the  ring  on 
the  ring  finger  had  pressed  against  the  involved  portion  of  the 
middle  finger.  A  physician  advised  amputation  of  the  finger, 
but  to  this  the  patient  did  not  consent.  He  took  no  further  ac- 
tion in  the  matter,  but  was  careful  not  to  strike  the  lesion,  nor 
make  pressure  upon  it,  since  the  finger  ached  when  traiunatized. 
There  were  occasionally  sharp,  shooting  pains  in  the  digit. 

Three  days  previous  to  admission,  on  May  8,  1915,  while 
lifting  a  door,  the  patient  struck  the  side  of  the  door  with  his  left 
hand,  whereupon  he  immediately  felt  the  finger  crack,  and  on 
examination  found  that  it  was  broken  and  deformed.  Since  the 
receipt  of  the  injury  there  has  been  constant  severe  pain  in  the 
finger.     His  general  health  is  good. 

1127 


r 


Fig.  300. — Series  of  sketches  illustrating  case  of  osteitis  fibrosa  cystica  of  phalanx 
of  finger,  and  operative  measures  for  its  cure,  i.  Shows  enlargement  of  proximal 
phalanx  of  middle  finger,  more  marked  at  ulnar  border.  2,  Longitudinal  incision 
made  on  dorsum  of  cyst;  retraction  of  woimd-edges;  removal  of  wall  of  cyst,  re- 
vealing gelatinous  contents.  Pathologic  fracture  shows  at  middle  of  broken  edge 
of  cyst  wall,  j.  Schematic  longitudinal  section  of  finger  showing  extent  of  cyst  in 
proximal  phalanx ;  note  pathologic  fracture.  4,  Same  as  3 ,  showing  transplant  from 
tibia  in  situ. 
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COMMENTS 

Dr.  Murphy  (May  12,  19 15):  What  is  the  matter  with  the 
patient? 

Intern:  I  think  that  there  is  a  pathologic  fracture  of  the 
finger 

Dr.  Murphy:   Correct.     Goon. 

Intern:   and  that  it  was  brought  about  by  the  disease 

in  the  bone.  You  have  to  consider  two  lesions — sarcoma  and 
bone  cyst. 

Dr.  Murphy:  What  varieties  of  essential  bone  cysts  are 
there? 

Intern:  One  variety  is  osteitis  fibrosa  cystica. 

Dr.  Murphy:  What  other  types  of  cysts  do  you  have? 

Intern:  Hemorrhagic  cysts. 

Dr.  Murphy:  That  variety  is  now  believed  to  be  one  of  the 
rare  types  due  to  attenuated  infection.  You  have  tumors  of  the 
compact  bony  tissue.  You  have  bone  tumors  resembling  mar- 
row tissue, — the  myelomata,  or  giant-cell  sarcomata, — which  are 
commonest  in  young  subjects  and  most  frequently  found  at  the 
lower  end  of  the  femur,  the  upper  end  of  the  tibia  and  fibula, 
and  in  the  mandible.  Then  you  come  down  to  the  primary  and 
secondary  tumors  of  the  malignant  type.  Of  the  malignant 
tumors,  carcinoma  is  always  secondary  and  never  primary. 
You  have  next  the  sarcomata,  which  occur  primarily  or  second- 
arily, and  more  commonly  the  latter  than  the  former.  Then 
you  have  the  various  subdivisions  of  the  sarcomata,  which  differ 
according  to  the  type  of  cell-  and  alveolus-formation.  Then 
you  come  to  the  thyroid  tumors.  What  do  you  mean  by  a 
thyroid  tumor? 

Intern:  A  thyroid  tumor  of  the  bone  is  a  metastatic  lesion. 

Dr.  Murphy:  What  do  you  mean  by  metastatic  thyroid 
tiunors? 

Intern:  Innocent  or  malignant  tumors. 

Dr.  Murphy:  What  are  they,  and  where  do  they  occur? 

Intern:  They  occur  in  bone. 

Dr.  Murphy:    The  innocent  thyroid  tumors  occur  most 
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commonly  on  the  calvarium:  they  also  involve  the  flat  bones 
elsewhere  in  the  body, — the  ilium,  the  scapula,  and  occasionally 
the  bodies  of  the  vertebrae, — but  the  commonest  place  is  the 
calvarium.  Upon  operative  exposure  of  the  tumor  you  find, 
both  macroscopically  and  microscopically,  the  structure  of  a 
normal  thyroid  gland. 

The  other  variety  is  the  malignant  type  of  thyroid  tumor  in 
bone,  and  occurs  as  a  metastatic  growth  from  the  thyroid  gland. 
It  involves  the  shaft  of  long  bones,  usually  the  metaphysis,  rarely 
the  epiphysis.  We  know  that  there  is  a  direct  relationship, 
physiologically,  between  the  thyroid  gland  and  the  shaft  of 
long  bones,  because  the  growth  of  the  shaft  of  long  bones  depends 
upon  the  functional  activity  of  the  thyroid  gland  and  the  pres- 
ence of  its  internal  secretion  in  the  body.  If  you  excise  the 
thyroid  gland,  the  long  bones  cease  to  grow,  and  this  is  illustrated 
by  the  cretin,  who  does  not  grow  because  of  his  deficiency  in 
thyroid  secretion.  Therefore,  when  a  thyroid  gland  is  carcino- 
matous, metastases  not  uncommonly  travel  to  a  bone,  but  not 
most  commonly  to  a  bone,  but  to  the  lungs  and  pleurae,  since  from 
all  carcinomata  that  are  situated  above  the  clavicular  girdle 
metastases  most  commonly  travel  to  the  lungs  and  pleurae. 

This  cyst  is  of  the  osteitis  fibrosa  type.  Such  cysts  occur 
in  various  locaHties  in  the  body,  and  most  commonly  in  the  upper 
end  of  the  humerus;  next  in  frequency  in  the  upper  end  of  the 
tibia;  then  in  the  phalanges,  and  in  the  upper  end  of  the  femur. 
I  am  showing  you  a  specimen  from  a  case  of  osteitis  fibrosa  cyst- 
ica that  began  in  the  upper  end  of  the  humerus:  note  how  the 
cyst  spread  through  the  shaft  and  on  down  the  bone  until  more 
than  50  per  cent,  of  the  shaft  of  the  humerus  was  involved. 

You  can  make  the  diagnosis  in  these  cases  from  the  skiagram 
by  the  fact  that  a  shell  of  bone  is  not  elevated  in  an  irregular 
manner  by  the  cyst,  as  obtains  in  sarcoma.  Here  is  one  of  our 
early  (19 10)  cases  of  osteitis  fibrosa  cystica  of  the  upper  end  of 
the  humerus:  we  removed  all  the  involved  bone  and  transplanted 
a  bone-graft  7  or  8  inches  long  from  the  tibia  into  the  humerus. 
These  skiagrams  show  how  completely  the  contour  of  the  humerus 
has  been  restored  by  reproduction  of  bone  along  and  around  the 
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transplant.  The  patient  holds  her  arm  out  perfectly  straight. 
She  is  quite  well,  and  would  not  know  that  anything  had  ever 
been  done  to  her  arm. 

Here  is  another  cyst,  involving  a  large  extent  of  the  humerus. 
Here  is  a  cyst  involving  the  femur:  in  operating  we  curetted  the 
cyst  and  then  inserted  a  transplant.  Here  is  Dr.  Golden's 
case  of  a  cyst  involving  a  considerable  extent  of  the  tibia.  The 
diagnosis  is  clear:  seeing  these  cystic  areas,  you  can  tell  at  once 
that  we  are  not  dealing  with  a  sarcoma,  but  with  osteitis  fibrosa 
cystica,  since  the  shell  of  bone  has  not  been  elevated  in  an  irregu- 
lar manner. 

There  is  the  area  of  thickening  (Fig.  300,  i),  and  here,  the 
point  of  pathologic  fracture.  Owing  to  the  small  size  of  the 
phalanx,  we  cannot  use  the  inlay  method  as  we  did  yesterday, 
when  operating  upon  the  case  of  fractured  ulna,  and  yet  the  finger 
will  not  have  to  be  amputated.  You  can  remove  with  the  curet 
the  entire  contents  of  the  cyst  until  only  a  shell  of  bone  remains, 
and  then  insert  a  transplant,  which  lessens  the  liability  of  a 
return  of  the  disease  and  prevents  the  deformity  of  the  finger 
during  bone-regeneration.  The  process  of  repair  is  accelerated 
by  leaving  the  periosteum  on  the  transplant. 

OPERATION 

I  do  not  wish  to  open  into  either  of  the  adjacent  finger- joints 
in  exposing  the  cyst,  but  intend  going  beneath  the  extensor  ten- 
don and  elevating  the  periosteiun.  [Longitudinal  incision  made 
on  dorsum  over  tvmior;  tendons  and  subcutaneous  tissues  re- 
tracted (Fig.  300,  2).]  Now  you  see  exposed  here  the  expansion 
of  the  bone  at  the  site  of  the  tumor;  there  is  the  line  of  patho- 
logic fracture.  [Enters  cavity  of  cyst  by  breaking  through  its 
shell.]  There  is  the  granulation-tissue  within  the  cyst-cavity. 
I  wish  to  have  this  specimen  preserved  for  the  microscopist. 

I  shall  take  out  a  quantity  of  this  granulation-tissue  and  show 
it  to  you:  it  is  not  sarcomatous.  Had  the  patient  not  been  a 
physician,  he  would  have  had  this  finger  treated  before  it  was 
pathologically  fractured.  I  shall  request  the  pathologist  to 
make  cultures  from  the  granulation-material  in  this  cyst  and  keep 
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them  in  the  incubator  for  twenty  days.  Remember,  the  etio- 
logic  factor  in  Hodgkin's  disease  was  overlooked  because  the 
cultures  were  not  kept  growing  long  enough  to  reveal  the  diph- 
theroid bacilli;  it  takes  eleven  days  for  the  bacteria  in  the  culture 
to  begin  appreciably  to  multiply. 

Had  this  cyst  been  treated  early  in  the  course  of  its  develop- 
ment, it  would  not  have  been  necessary  to  transplant  bone.  I  shall 
remove  a  piece  of  bone  of  suitable  size  from  his  tibia  with  a  chisel, 
because  I  can  do  it  quicker  with  a  chisel  than  with  a  saw.  In 
removing  a  graft  from  the  tibia  the  skin  is  incised  a  little  to  the 
outer  side  of  the  crest  of  the  tibia,  and  the  tissues  are  retracted. 
I  am  loosening  the  periosteum  and  peeling  it  down. 

RECAPITULATION 

Let  the  record  show  that  on  exposing  the  phalanx  we  found 
the  point  of  pathologic  fracture;  that  on  opening  the  tumor  it 
was  found  to  contain  the  typical  gelatinous  material;  that  we 
removed  with  the  curette  the  entire  contents  of  the  cyst;  that  we 
then  obtained  a  transplant  from  the  tibia  and  inserted  it  into  the 
cavity  of  the  cyst  (Fig.  300,  4);  and  that  during  the  operation 
there  was  practically  no  bleeding,  the  field  remaining  perfectly 
dry,  which  is  t3^ical  for  these  cases. 

[N.  B. — There  was  primary  union  and  good  preservation 
of  the  conformation  of  the  finger.] 

[The  cases  of  osteitis  fibrosa  cystica  referred  to  above  have 
been  published  in  the  Clinics  as  follows:  of  tibia,  August,  191 2, 
pp.  555-569;  of  humerus,  October,  191 2,  pp.  741-747;  of  femur, 
October,  1913,  pp.  783-805.  An  abstract  of  cases  of  cyst  of  the 
metacarpal  bones  has  been  presented  by  Dr.  Murphy  in  the 
General  Surgery  Volume  of  the  Practical  Medicine  Series,  1915, 
p.  542.] 


MULTIPLE  ANGIOMATA— ABLATION  BY 
KNIFE 

Summary:  Clinical  history  of  patient;  comments — a  cyst  anywhere  in  body  is 
most  painful  when  small;  the  term  "neurasthenia"  a  meaningless  term;  two 
ways  in  which  angioma ta  may  terminate  life;  danger  of  this  neoplasm  and 
similar  neoplasms  becoming  malignant  if  traumatized;  angioma  ta  apparently 
intradermal,  but  in  reality  subdermal  and  therefore  more  liable  to  undergo 
malignant  change;  adiposis  dolorosa — symptoms,  sites,  specific  cure;  operation. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  female  aged  twenty  years,  was  admitted  to 
hospital  June  i,  191 5.  The  family  and  past  histories  are  nega- 
tive. 

The  first  angioma  appeared  as  a  small  red  spot  on  the  pa- 
tient's back  when  she  was  about  three  months  of  age.  This 
angioma  slowly  increased  in  size,  and  one  year  later  similar  spots 
were  noticed  in  various  parts  of  the  body.  When  the  patient 
was  three  years  of  age  one  of  these  angiomata  was  removed  from 
the  inside  of  her  cheek;  and  ten  years  later,  in  November,  1908, 
two  were  removed  from  the  face  and  one  from  the  subpatellar 
bursa  by  Dr.  Murphy.  In  no  case  was  there  local  recurrence 
after  excision.  Several  angiomata  have  appeared  in  the  palms 
of  both  hands  and  in  the  soles  of  both  feet,  but  these  have  grown 
very  slowly.  The  appearance  of  each  new  angioma  is  accom- 
panied by  definite  pain,  which  lasts  until  the  angioma  has  reached 
a  considerable  size,  whereupon  the  pain  disappears.  The  pa- 
tient's mother  pricked  several  angiomata  with  a  pin  and  evac- 
uated their  contents,  but  all  refilled  within  the  course  of  a  few 
weeks. 

Four  months  previous  to  admission  the  right  breast  began  to 
be  painful,  and  shortly  afterward  the  left  breast  followed  suit. 
The  pain,  which  is  sharp  and  aching  in  character,  is  aggravated 
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by  the  menses.  The  breasts  have  not  become  enlarged.  Four 
years  ago,  in  191 1,  an  angioma  appeared  in  the  conjunctiva  of  the 
right  eye  and  has  slowly  increased  in  size. 

COMMENTS 

Dr.  Murphy  (June  3,  19 15):  That  story  is  very  typical  and 
is  heard  from  patients  with  an  ovarian  cyst  or  a  cyst  of  the  kid- 
ney: in  fact,  it  is  heard  from  patients  with  a  cyst  anywhere  in 
the  body.  The  story  is  that  the  cysts  are  most  painful  when 
small.  A  woman  who  has  an  ovarian  cyst  as  large  as  one's  head 
suffers  no  pain  at  all;  but  during  the  time  of  its  evolution  she 
did  suffer  most  when  the  cyst  was  as  small  as  a  walnut — while 
the  tunica  albuginea  of  the  ovary  was  being  stretched.  It  is 
in  this  stretching  stage  that  patients  with  small  ovarian  cysts 
come  to  us,  and  as  we  find  nothing  upon  examination,  we  con- 
clude that  they  are  neurasthenic,  which  term,  when  properly 
interpreted,  means  nothing.  The  term  "neurasthenia"  has  the 
same  empty  value  in  diagnosis  as  the  term  "rheumatism,"  but 
it  is  a  little  more  complicated  in  nomenclature — a  little  harder  to 
spell  or  pronounce.  Such  loose  terms  really  signify  that  you  do 
not  know:  that  you  have  not  found  out. 

It  was  dangerous  for  the  patient's  mother  to  prick  these  tu- 
mors and  evacuate  their  contents.  The  angioma  which  I  re- 
moved seven  years  ago  from  the  subpatellar  bursa  presented  an 
extensive  bulging  beneath  the  Hgamentutn  patellae,  forcing  the 
fatty  capsule  into  the  joint.  I  thought  that  the  angioma  in- 
volved the  joint,  and  that  we  would  have  the  annoyance  of  its 
developing  to  a  great  size  in  the  joint,  but,  fortunately,  it  did  not: 
it  was  cured  by  the  operation  and  has  remained  well  since.  At 
that  time  none  of  these  angiomata  was  present  that  she  has  now. 

We  first  saw  this  patient  seven  years  ago,  in  1908,  when  she 
was  thirteen  years  of  age.  Since  the  original  operation  at  that 
time  the  angiomata  have  been  increasing  in  number. 

What  will  be  the  further  course  of  these  angiomata?  One  of 
two  terminal  events  may  occur:  either  an  angioma  may  develop 
in  the  meningeal  veins  or  in  those  of  the  choroid  plexus  in  one  of 
the  ventricles,  causing  rise  of  cerebral  pressure  from  the  angioma 
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growing  large,  giving  symptoms  of  ataxia,  atrophy  of  the  optic 
nerve,  and  finally  causing  death;  or  else  one  of  the  angiomata  may 
be  traumatized,  become  malignant,  and  eventually  cause  the  death 
of  the  patient  from  metastases  to  vital  organs.  By  way  of  illus- 
tration, take  pigmented  moles  anywhere  in  the  body:  when  trau- 
matized, they  often  rapidly  undergo  the  most  wicked  type  of 
malignant  changes.  I  have  frequently  cited  in  this  clinic  the 
case  of  a  young  woman  who  had  one  of  these  little  pigmented 
moles  in  the  skin  over  the  spine  of  the  scapula.  She  was  depart- 
ing from  an  afternoon  tea  one  day,  and  a  lady  said  to  her,  "That 
spot  on  your  back  looks  so  much  like  a  fly  that  I  cannot  refrain 
from  swatting  it,"  and  she  did  swat  it.  Slowly,  but  surely,  the 
mole  began  to  enlarge.  It  was  removed  by  operation,  but,  owing 
to  recurrence,  we  were  compelled  to  excise  the  entire  scapula. 
Three  months  after  this  operation  the  neoplasm  showed  metas- 
tases in  the  lungs,  and  the  metastases  caused  the  patient's  death. 
There  was  no  local  recurrence  in  the  shoulder.  Such  observa- 
tions impress  upon  one  what  potential  dangers  lurk  in  these 
neoplasms,  even  though  they  be,  at  first  glance,  such  small, 
insignificant  affairs.  This  patient's  angiomata  have  been  trau- 
matized frequently,  but  have  not  yet  become  maHgnant. 

There  is  an  angioma  in  her  axillary  fold  that  is  annoying  her. 
Here  is  another  in  the  conjunctiva,  which  looks  ugly  to  me:  it 
has  a  peculiar  feel,  but  I  do  not  think  that  it  is  malignant.  There 
is  a  third  angioma  on  the  buttock — in  a  position  to  be  trauma- 
tized: that  is  one  of  the  reasons  for  removing  it.  You  note  that, 
while  all  these  angiomata  are  apparently  in  the  derma,  yet  they 
are  not  intradermal,  but  suhdermal — ^in  a  site  that  is  dangerous 
insofar  as  malignancy  is  concerned. 

This  patient  is  a  very  large  woman  for  her  age.  Within  her 
breast  is  a  tumor  which  is  either  an  angioma  or  a  lipoma,  I  do 
not  know  which.  It  may  be  a  painful  accumulation  of  fat  and 
due  to  adiposis  dolorosa  (Derciun's  disease),  which  is  not  at  all 
common  in  the  presence  of  an  enlargement  of  the  thyroid  gland, 
such  as  hers.  Adiposis  dolorosa  is  usually  associated  with  de- 
ficiency of  the  thyroid  secretion  or  hypothyroidism.  Adiposis 
dolorosa,  which  means  painful  subcutaneous  fatty  masses,  in- 
volves more  commonly  the  external  surface  of  the  thigh;   next 
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the  internal  surface  of  the  upper  arm;  then  the  abdomen,  and 
finally  the  chest  and  the  breast.  These  accumulations  of  fatty 
tissue  are  extremely  painful — both  upon  pressure  and  without 
pressure — and  greatly  annoying  to  the  patient.  Sufferers  resort 
to  anodynes  and  usually  become  addicted  to  the  use  of  those 
drugs  from  which  they  have  obtained  relief. 

If  one  should  recognize  adiposis  dolorosa  as  the  lesion, — and 
one  can  recognize  it  if  he  be  alert, — he  has  at  hand,  in  desiccated 
thyroids,  a  practically  specific  method  of  treatment.  Why  this 
agent  should  cure  no  one  has  yet  explained.  Cure  is  brought 
about  by  the  daily  administration  of  desiccated  thyroid  gland  in 
doses  large  enough  to  intoxicate  the  patient — the  intoxication 
being  manifested  by  such  signs  as  tremor  and  tachycardia, 
typical  of  Graves's  disease.  These  signs  appear  after  patients 
have  been  taking  six,  seven,  eight,  nine,  or  ten  grains  of  desic- 
cated thyroid  gland  three  times  a  day  after  meals.  Such  pa- 
tients tell  you  that  they  are  trembling  all  over,  and  that  they  feel 
as  though  they  were  going  to  shake  to  pieces.  When  these  signs 
of  thyrotoxicosis  appear,  you  will  know  that  you  are  obtaining 
the  full  therapeutic  effects  from  the  medication,  and  that  you  will 
soon  be  getting  definite  results,  as  shown  by  the  disappearance 
of  the  adiposis  dolorosa  under  the  administration  of  the  desic- 
cated thyroid  gland. 

OPERATION 

In  making  the  incision  I  am  going  wide  of  the  tumor.  .  .  . 
In  ablating  the  tumor  one  should  never  traimiatize  it  by  grasping 
it  with  the  forceps.  Such  a  traiuna  of  the  tumor  may  be  avoided 
by  grasping  with  the  forceps  the  skin  margin  left  remaining 
between  the  periphery  of  the  tumor  and  the  incision,  which  was 
made  wide  of  the  tumor.  In  this  manner  the  latter  may  be 
elevated  and  then  separated  from  the  underlying  tissues  by  dis- 
secting well  beneath  the  base  of  the  tumor.  [Wound  left  re- 
maining after  ablation  of  angioma  closed  in  usual  manner.] 

[A  case  of  angioma  involving  the  lower  extremity  was  pub- 
lished in  the  Clinics  for  August,  191 2,  pp.  497-508;  a  case  of 
angioma  of  the  thigh  was  published  in  the  Clinics  for  October, 
1913,  pp.  807-809.] 


BILIARY  CALCULUS  IMPACTED  AT  AMPULLA 
OF  VATER— MOBILIZATION  OF  DUODE- 
NUM—DUODENOCHOLEDOCHOTOMY  (Mc- 
BURNEY)— EXTRACTION  OF  CALCULUS 

Summary:  Clinical  history  of  patient;  examination;  comments — analysis  of  symp- 
toms; composition  of  biliary  calculi;  operation — adhesions  dissevered;  calculus 
felt,  impacted  in  ampulla  of  Vater — extraction  by  transduodenal  route;  re- 
capitulation; postoperative  comments — postoperative  treatment;  correlation 
of  symptoms  and  signs  with  operative  findings;  review  of  steps  of  operation. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  male  aged  fifty-nine  years,  was  admitted  to 
hospital  August  31,  191 5.  The  family  and  past  histories  are 
negative. 

For  the  twenty-five  years  previous  to  19 14 — from  1889  to 
19 14 — the  patient  complained  of  sharp,  cutting  pains  in  the  epi- 
gastrium, which  pains  radiated  straight  backward  to  the  ver- 
tebral column  at  the  same  level.  At  first  the  pains  were  not 
severe  and  occurred  every  two  or  three  months  only.  There 
being  no  symptoms  other  than  the  pain,  the  malady  was  treated 
as  gastralgia  and  dyspepsia. 

By  January  15,  191 1,  the  pains  had  become  very  severe,  last- 
ing an  hour,  and  returning  within  a  week,  always  appearing  in 
exactly  the  same  place,  and  always  radiating  from  just  beneath 
the  ensiform  straight  through  to  the  back.  Two  weeks  after  the 
colicky  pains  became  severe,  on  February  i,  191 1,  jaimdice 
appeared  for  the  first  time,  lasted  three  weeks,  and  then  cleared 
up.  The  severity  of  the  pain  was  mitigated  by  the  administra- 
tion of  purgatives.  There  were  no  pains  elsewhere,  nor  chills 
or  sweats;  there  was  no  nausea,  vomiting,  or  fever,  and  the  stools 
were  normal  in  color  and  consistence.  For  the  next  three  years 
the  patient  had  attacks  of  pain  only  occasionally. 

On  January  5,  1914,  severe  pains,  followed  by  jaundice,  re- 
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appeared  and  lasted  six  weeks.  Following  the  onset  of  the  sharp 
pain  in  the  epigastrium,  which  lasted  less  than  two  hours,  the 
whole  abdomen  ached.  There  were  still  no  chills  or  sweats,  nor 
was  there  any  nausea,  vomiting,  or  fever.  The  stools  and  the 
urine  were  normal. 

One  month  later,  in  February,  1914,  while  the  patient  was 
still  jaundiced,  he  was  operated  upon,  and  the  gall-bladder  was 
foimd  infected  and  contained  inspissated  bile.  Cholecystectomy 
was  performed.  A  gauze  drain  was  inserted  into  the  operative 
field.  For  two  days  after  operation  the  patient  vomited  blood; 
the  jaundice  disappeared  within  three  days.  The  wound  drained 
bile  for  seven  weeks,  when  the  sinus  closed,  and  there  has  been 
no  sign  of  discharge  since.  The  jaundice  appeared  immediately 
after  the  cessation  of  drainage,  the  stools  becoming  light  yellow 
and  semisolid,  and  the  urine  reddish-green  in  color.  For  the 
past  three  months  the  stools  have  been  brick-red  in  color,  while 
the  urine  has  been  tinted  a  dirty,  reddish-green.  There  have 
been  no  other  symptoms,  except  that  there  has  been  an  occasional 
dull  ache  after  exertion  at  the  right  costal  margin.  The  sub- 
sternal radiating  pain  disappeared  after  the  operation  and  has 
not  returned. 

Examination  by  Dr.  Murphy  on  September  2,  1915. — There  is 
some  relaxation  of  the  abdominal  wall,  and  an  incisional  hernia 
is  present,  facilitating  palpation  of  the  abdominal  contents. 
There  is  considerable  thickening  of  the  margin  of  the  liver.  In 
the  gall-bladder  fossa  the  tissues  are  indurated  and  as  hard  as  wood, 
and  therefore  a  little  suggestive  of  malignancy.  This  degree  of 
hardness  may  be  due  to  the  damming-back  of  bile  within  the 
liver  from  total  obstruction  of  the  common  bile-duct  at  some 
point  in  its  course. 

COMMENTS 

Dr.  Murphy  (September  3,  1915):  From  the  patient's 
history  we  learn  that  the  jaundice  had  preceded  the  operation  of 
cholecystectomy,  and  that  it  had  cleared  up  after  operation,  but 
returned  as  soon  as  the  drainage-tube  was  removed. 

The  questions  that  come  up  in  our  mind  are,  whether  this 
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postoperative  jaundice  is  due  to  blockage  of  the  common  duct 
by  cicatricial  constriction;  to  the  escape  of  a  calculus  into  the 
common  duct  at  the  time  of  the  previous  operation;  or  whether 
it  was  due  to  the  presence  of  a  calculus  impacted  in  the  common 
duct  at  the  time  of  operation,  which  calculus  was  not  detected 
at  operation.  There  was  no  coKc  after  the  operation,  but  the 
jaundice  returned  just  as  soon  as  the  drainage-tube  was  removed, 
and  after  the  sinus  had  closed.  The  patient  does  not  know 
whether  or  not  calcuU  were  removed  at  the  time  of  the  operation, 
and  there  is  no  record  that  calculi  were  removed  from  the  com- 
mon duct.  The  patient  states  that  he  himself  opened  and  exam- 
ined the  gall-bladder  specimen,  and  that  it  contained  material 
resembling  soft  coal.  Such  a  material  is  composed  of  cholesterin 
stained  with  bile.  Remember,  98  per  cent,  by  weight  of  bihary 
calculi  consists  of  cholesterin,  which  is  formed  by  epithelial-cell 
debris  from  the  mucosa  Hning  the  gall-bladder.  This  inspissated 
bile  is  putty-Uke  in  consistence,  and  forms  calculi  by  the  process 
of  crystallization.  The  precipitation  of  a  few  cholesterin  crystals 
means  that  all  the  inspissated  bile  will  crystallize,  just  as  when 
syrup,  after  reaching  a  certain  density,  crystallizes  completely 
after  the  addition  of  a  few  crystals. 

OPERATION 

[Incision  through  scar  of  previous  operation.]  You  find  the 
same  condition  here  that  you  find  in  every  incisional  or  post- 
operative ventral  hernia — adhesions  throughout  the  sac  of  the 
hernia.  I  must  first  try  to  dissever  these  adhesions  in  order  to 
be  able  to  recognize  the  anatomic  landmarks.  .  .  .  Now  for 
the  first  time  I  have  gained  access  to  the  free  peritoneal  cavity, 
below  the  mass  of  adhesions. 

There  is  the  duodenum,  you  see.  .  .  .  My  exploring 
finger  encounters  a  calculus  impacted  in  the  ampulla  of  Vater. 
Whether  I  shall  be  able  to  remove  the  calculus  by  mobiHzing  the 
duodenum  and  dislodging  the  calculus  by  milking  the  duct  from 
behind  (subduodenal  route),  or  whether  I  must,  in  addition  to 
mobilizing  the  'duodenum,  cut  through  its  anterior  wall  (trans- 
duodenal route)  to  remove  the  calculus,  is  problematic.     .     .     . 
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I  find  that  I  must  approach  the  calculus  by  the  transduodenal 
route.  [Incises  longitudinally  anterior  wall  of  duodenum  oppo- 
site site  of  calculus  impacted  in  ampulla,  nicks  upper  border  of 
ampulla,  and  extracts  calculus  (Fig.  301).]  ...  I  am  now 
closing  the  incision  in  the  posterior  wall  of  the  duodenum  with 
one  continuous  linen  suture,  and  that  in  the  anterior  wall  with 


Fig.  301. — Duodenocholedochotomy  (McBumey's  operation).  Stone  in  the 
ampulla.  The  edge  of  the  ampulla  is  incised  and  the  stone  extracted  (Moynihan's 
"Abdominal  Operations")- 


three  rows  of  sutures,  the  first  being  a  Czerny  suture  for  the 
mucosa,  and  the  other  two  being  of  the  Lembert  type.  [Inserts 
rubber  tube  for  drainage.]  In  closing  the  wound  I  shall  endeavor 
to  correct  that  hernial  protrusion  of  the  anterior  abdominal  wall 
by  a  plastic  operation.     The  width  of  the  gap  is  too  great  to 
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permit  an  imbrication  operation.  [Isolates  layers  of  abdominal 
wall  from  cicatricial  mass.]  I  am  putting  in  a  double  row  of 
(figure-of-8)  sutures — one  layer  including  the  peritoneum,  the 
transversaUs  fascia,  and  the  posterior  sheath  of  the  rectus  muscle, 
and  the  other  layer  including  the  anterior  sheath  of  the  rectus. 

RECAPITULATION 

Let  the  record  show  that,  after  dissevering  adhesions,  we 
mobilized  the  duodenum  by  cutting  the  posterior  parietal  peri- 
toneum i^  inches  to  its  outer  side,  and  then  swung  the  duo- 
denum over  toward  the  midline;  that  next  we  applied  light 
intestinal  clamps  to  the  duodenum  above  and  below  the  site  of 
the  impacted  calculus,  incised  the  anterior  wall  of  the  duodenum 
opposite  the  ampulla  of  Vater,  and  then  incised  the  ampulla 
and  extracted  the  calculus;  that  much  of  this  work  was  extra- 
peritoneal in  the  sense  that  it  was  performed  outside  of  the  free 
peritoneal  cavity,  and  outside  of  the  line  of  adhesions;  and  finally 
that,  after  reconstructing  the  abdominal  wall,  a  rubber  tube  was 
inserted  for  drainage. 

Let  the  record  show  also  that  Sister  Laurian  reported  the 
sponges  counted  and  correct;  and  that  in  closing  the  abdomen 
the  operator  inspected  the  field  to  see  that  no  sponges  or  instru- 
jnents  were  left  remaining  behind. 

POSTOPERATIVE  COMMENTS 

The  patient  will  have  no  food  at  all  by  mouth  for  four  days: 
the  stomach  must  be  kept  absolutely  empty.  We  shall  start 
proctoclysis  immediately,  giving  20  grains  of  the  lactophosphate 
of  calcium  every  four  hours  to  accelerate  coagulation  of  the  blood. 
The  fluids  of  the  clyster  serve  to  dilute  the  toxins  in  the  blood. 
We  shall  leave  these  sutures  in  for  from  two  to  three  weeks:  in 
addition  to  the  support  derived  from  the  sutures,  the  patient 
will  have  mechanical  support  of  the  abdomen,  first  by  a  bandage, 
and  later  by  a  binder. 

We  may  now  correlate  the  history  with  the  operative  findings. 
Although  the  patient  was  jaundiced  at  the  time  of  the  previous 
operation,  yet  there  was  no  record  of  an  obstruction  having  been 
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removed  from  the  common  duct.  While  cholecystectomy  was 
performed,  yet  removal  of  the  gall-bladder  did  not  dislodge  the 
calculus  obstructing  the  common  duct  below.  As  soon  as  ex- 
ternal drainage  of  bile  stopped  from  closure  of  the  sinus,  the 
jaundice  returned:  this  return  of  the  jaundice  is  explained  by  the 
presence  of  the  calculus  blocking  the  common  duct — the  bile 
could  escape  from  the  sinus  so  long  as  the  sinus  was  open,  but 
when  the  sinus  closed,  the  bile  could  pass  only  into  the  vascular 
system  and  cause  jaundice. 

I  should  have  preferred  removing  the  calculus  by  approaching 
the  duct  from  behind, — the  subduodenal  route, — ^but  when  the 
calculus  has  passed  down  the  whole  length  of  the  common  duct 
and  becomes  impacted  in  the  ampulla  of  Vater,  the  plan  of  trans- 
duodenal removal,  suggested  by  McBurney  and  adopted  later  by 
Moynihan,  seems  to  be  the  best. 

Now  let  me  review  the  technic  of  the  transduodenal  route  of 
removing  a  calculus  impacted  in  the  ampulla  of  Vater,  as  illus- 
trated by  this  case.  First,  we  separated  the  adhesions,  beginning 
at  the  pylorus  and  working  from  the  pylorus  down  to  the  duo- 
denum, until  we  were  able  to  expose  the  duodenum.  When  the 
duodenum  had  been  exposed,  we  found  that  the  calculus  was 
situated  directly  behind  the  descending  portion  of  the  duodenum 
and  a  little  to  its  median  side.  As  you  know,  the  second  and 
third  portions  of  the  common  bile-duct  pass  first  behind  the 
duodenum  and  then  to  the  median  side;  and  after  the  bile-duct 
is  joined  by  the  pancreatic  duct,  it  passes  downward  and  a  httle 
outward,  so  that  the  ampulla  of  Vater  lies  behind  the  descending 
duodenum  and  a  Httle  to  its  inner  side.  In  order  to  remove  a 
calculus  from  the  ampulla  of  Vater  by  either  route — the  trans- 
duodenal or  the  subduodenal — ^it  is  essential  that  a  certain  method 
be  followed:  this  method  consists  in  dividing  and  freeing  the 
posterior  parietal  peritoneum  i>^  inches  to  the  outer  side  of  the 
descending  duodenujn,  and  then  lifting  the  mobihzed  duodenum 
and  throwing  it  over  to  the  left,  exposing  the  ampullary  portion, 
after  the  plan  suggested  by  Haasler  at  the  German  Surgical  Con- 
gress in  1898.  The  duodenum  was  then  isolated  by  gauze  packs, 
and  the  light  intestinal  clamps  were  placed  on  the  duodenum 
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above  and  below  the  area  to  be  incised,  so  as  to  prevent  the  ad- 
mission of  intestinal  contents  into  the  operative  field.  Then  the 
anterior  wall  of  the  duodenum  was  incised  and  the  calculus  ex- 
posed, protruding  through  the  posterior  wall  at  the  ampulla  of 
Vater.  The  edge  of  the  ampuUary  orifice  was  then  nicked  and 
the  calculus  extracted.  Grasping  the  posterior  wall  of  the  duo- 
denum with  intestinal  forceps,  we  sutured  the  incision  with  silk 
or  chromicized  catgut,  and  then  sutured  the  anterior  wall  after 
the  Czerny-Lembert  plan,  using  an  additional  row  of  Lembert 
sutures. 

[N.  B. — The  jaundice  began  to  subside  immediately  after  the 
operation.  The  wound  healed  by  primary  union,  and  the  pa- 
tient made  an  uninterrupted  recovery.] 

[In  conjunction  with  the  above  case  the  following  cases  of 
binary  calculi,  published  in  previous  numbers  of  the  Clinics, 
illustrate  fairly  completely  the  living  pathology  and  sequelae 
of  this  malady:  "Cholehthiasis,"  June,  1912,  pp.  417-428; 
"Removal  of  Enlarged  and  Dilated  Stump  of  Gall-bladder  Fol- 
lowing a  Previous  Operation,  with  Secondary  Perforation  of  its 
Wall  by  Three  CalcuU,"  February,  1914,  pp.  173-178;  "Chole- 
lithiasis; Pericholecystitis;  Stones  in  Cystic  Duct;  Cholecystec- 
tomy," April,  1914,  pp.  237-245;  "Cholelithiasis;  Calculi  in 
Common  Duct,  with  Intense  Jaundice;  Talk  on  Cholelithiasis 
and  Cholecystitis,"  December,  1913,  pp.  1043-1059;  "Obtura- 
tion Ileus;  Obstruction  Due  to  Large  Gall-stone  in  Ileum," 
June,  1913,  pp.  353-370;  "A  Diagnostic  Talk  on  Intestinal  Ob- 
struction Due  to  a  Large  Gall-stone,"  June,  19 15,  pp.  447-456; 
"Cholelithiasis — ^Acute  Hemorrhagic  Pancreatitis — Incision  and 
Drainage;  Pancreatic  Cyst — Deferred  Marsupialization  of  Cyst," 
August,  1915,  pp.  751-759-] 


ADENOCARCINOMA  OF  NECK  OF  UTERUS- 
VAGINAL    HYSTERECTOMY    BY 
JACOBSON'S  METHOD 

Summary:  Clinical  history  of  patient;  vaginal  examination;  comments — differ- 
ential diagnosis  from  senile  vaginitis,  submucous  polyp,  and  carcinoma  of  fun- 
dus; without  the  presence  of  saprophytes  there  is  no  intrinsic  odor  to  a  cancer- 
ous discharge;  operation;  postoperative  comments — vaginal  hysterectomy 
safer  than  supravaginal  and  not  attended  by  the  complications  of  the  latter. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  married  woman  aged  sixty  years,  was  admitted 
to  hospital  June  3,  191 5.  The  family  and  past  histories  are 
negative.  The  menopause  occurred  fifteen  years  previously, 
when  the  patient  was  forty-five  years  old. 

Two  years  ago,  in  19 13,  after  a  period  of  housecleaning,  the 
patient  noticed  for  the  first  time  a  blood-tinged  vaginal  dis- 
charge which  lasted  one  day.  The  discharge  was  not  associated 
with  pain,  nor  with  a  bearing-down  sensation.  Six  weeks  later 
she  again  noticed  a  blood-tinged  vaginal  discharge,  and  thereafter 
this  phenomenon  appeared  every  six  weeks  until  October,  1914, 
when  it  became  almost  continual,  and  at  intervals  within  the 
last  few  weeks  previous  to  admission  pain  has  been  associated 
with  the  discharge.  There  has  never  been  a  severe  hemorrhage, 
and  at  no  time  did  the  amount  of  the  flowing  equal  or  surpass  that 
of  a  normal  mensis.  The  patient's  weight  has  shown  no  sig- 
nificant decrease. 

Vaginal  examination  reveals  that  the  uterus  is  displaced 
posteriorly,  and  that  the  fundus  is  fixed  by  adhesions  in  Douglas's 
pouch.  The  cervix  is  small,  soft,  and  the  seat  of  a  slight  erosion, 
which  has  not,  apparently,  penetrated  the  imderlying  tissues. 
Sponging  or  even  digital  examination  makes  the  erosion  bleed. 
There  is  no  relaxation  of  the  perineum  from  laceration. 
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COMMENTS 

Dr.  Murphy  Qune  4,  1915):  If  the  amount  of  the  flow  did 
not  equal  or  surpass  that  of  a  normal  mensis,  there  are  three 
possibilities  in  the  differential  diagnosis.  The  first  possibihty  is 
senile  vaginitis:  in  this  disease  the  vagina  is  small  and  bleeds 
upon  the  slightest  contact,  and  this  tendency  to  hemorrhage  often 
lasts  for  years.  The  second  possibility  is  a  submucous  pol5rpus 
of  the  uterus,  which,  when  present,  maintains  a  serosanguineous 
discharge  for  years;  and  as  the  uterus  contracts  it  frequently 
expels  the  polypus  from  the  uterine  cavity  into  the  vagina — an 
event  that  is  accompanied  by  uterine  colic  and  slight  bloody 
discharge.  The  third  possibility  is  carcinoma  of  the  fundus  of  the 
uterus.  The  history  states  that  upon  one  occasion  there  was  a 
very  offensive  leukorrhea:  I  have  never  seen  an  offensive  leukor- 
rhea  due  to  carcinoma  that,  once  established,  did  not  continue. 
The  fact  that  the  discharge  subsided,  then,  leads  us  to  the  con- 
clusion that  there  is  some  lesion  of  the  uterus  other  than  a  car- 
cinoma that  is  causing  the  bleeding. 

Carcinoma  of  the  fundus  of  the  uterus  usually  gives  rise  to 
a  hemorrhage  which  is  characteristic  in  that,  a  year  or  more  after 
the  menopause,  it  suddenly  appears  as  a  profuse  flow,  surpassing 
in  amount  that  of  a  normal  mensis.  A  similar  profuse  hemor- 
rhage may  or  may  not  recur.  If  it  does  recur,  it  reappears  within 
a  short  time  as  a  serous  or  serosanguineous  discharge  that  may 
have  an  offensive  odor:  the  rule  is  that  there  is  no  offensive 
odor  imtil  saprophytes  have  been  implanted  in  the  vagina  by  the 
manipulations  consequent  upon  examination,  or  by  the  intro- 
duction of  a  foreign  body  into  the  vagina.  Without  the  presence 
of  saprophytes  there  is  no  intrinsic  odor  to  cancerous  discharge. 

In  this  case  examination  reveals  an  erosion  of  the  cervix; 
but  this  erosion  does  not  resemble  one  due  to  carcinoma.  The 
presence  of  carcinoma  of  the  fundus  cannot  be  detected  by  vagi- 
nal examination:  the  fundus,  however,  is  softened  and  larger 
than  it  should  be  at  this  patient's  age. 
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OPERATION 
[Circular  incision  through  vagina  close  to  cervix — ^bladder  and 
parametrial  tissues  peeled  back  from  uterus — fundus  drawn  down 
into  vagina.]  You  will  observe  that  now  I  have  the  whole 
uterus  down  and  clearly  in  view,  so  that  I  can  clamp  the  broad 
ligaments  on  each  side  with  these  long,  8-inch  clamps.  .  .  . 
This  clamp-method,  which  we  used  originally  in  performing 
vaginal  hysterectomy,  is  seldom  employed  by  us  at  present.  We 
surround  the  clamps  with  two  strands  of  nosophen  gauze  secured 
by  a  safety-pin,  and  shall  let  the  clamps  remain  in  place  for 
seventy- two  hours.  The  clamp-method  gives  rise  to  a  little 
more  postoperative  pain  than  the  suture-method. 

POSTOPERATIVE  COMMENTS 

From  a  mortality  standpoint  this  operation  of  vaginal  hys- 
terectomy, so  strongly  advocated  by  Jacobson,  is  the  safest — i 
per  cent.,  and  when  performed  for  cancer,  from  2  to  2yi  per  cent. 
— while  the  Wertheim  operation  has  an  operative  mortahty  of  25 
per  cent.,  and  an  operative  morbidity  of  11  per  cent,  due  to  such 
complications  as  vesicovaginal  or  rectovaginal  fistula  or  necrosis 
of  the  bladder  or  ureter. 

I  just  had  in  my  office  to-day  a  patient  upon  whom  vaginal 
hysterectomy  by  the  clamp-method  had  been  performed  three 
years  and  one  month  ago.  There  is  not  the  slightest  evidence  of 
recurrence.  The  vaginal  operation  for  cancer  of  the  uterus  I 
beHeve  will  be  resorted  to  as  the  safest  and,  on  the  whole,  the 
most  Ufe-conserving  procedure:  First,  because  it  has  an  operative 
mortaUty  of  only  2^  per  cent. ;  secondly,  it  has  only  a  very  small 
percentage  of  operative  morbidity — the  exact  percentage  can- 
not be  obtained;  thirdly,  the  operative  incapacity  is  short,  and 
the  patient's  resistance  is  not  materially  lowered  by  the  operative 
onslaught;  finally — and  most  important — our  analysis  of  over 
3000  postmortem  reports  of  examinations  for  metastases  shows 
that  30  per  cent,  of  the  patients  who  die  from  carcinoma  of  the 
uterus  have  no  metastases  anywhere  in  the  body,  not  even  in  the 
lymph-nodes.     Therefore  the  removal  of  the  latter  is  not  neces- 
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sary  in  30  per  cent,  of  the  cases,  even  when  the  disease  had  pro- 
gressed to  the  fatal  stage.  The  procedure,  therefore,  that  has 
the  least  operative  mortality  and  operative  morbidity  is  the  one 
that  should  be  adopted.  In  cancer  of  the  uterus  we  believe  that 
such  a  procedure  is  vaginal  hysterectomy  by  the  clamp  or  suture 
method. 

[This  patient  made  an  uneventful  recovery  without  operative 
morbidity.] 

[N.  B. — Microscopic  examination  by  the  pathologist.  Dr. 
Herzog,  revealed  adenocarcinoma.] 

[A  table  of  statistics  of  uterine  carcinoma  was  published  in 
the  Clinics  for  October,  1915,  p.  917.  The  following  note  is 
appended,  supplementary  to  that  table : 

In  a  paper  entitled  "Zur  erweiterten  vaginalen  Karzinom- 
operation"  {Zentrbl.  f.  Gynakologie,  October  16,  1915,  No.  42 — 
Abstr.  in  Jour.  Amer.  Med.  Ass.,  November  20,  1915,  i860), 
Thaler  brings  the  record  down  to  date,  the  total  number  of  cases 
of  uterine  cancer  at  Schauta's  clinic,  between  1901  and  1914 
inclusive,  being  1305.  In  654  an  operation  was  performed  by 
Schauta's  "extended"  technic,  and  133  of  the  women  have  been 
cured  with  no  signs  of  recurrence  for  five  years  at  least.  This 
is  a  total  proportion  of  38  per  cent,  permanent  cures.  Computed 
according  to  Winter's  scheme,  this  is  an  absolute  cure  of  17.4 
per  cent,  of  all  the  cases  seen,  and,  restricting  the  figures  to  1905- 
1909,  we  have  20  per  cent,  absolute  cures.] 


UNDESCENDED  TESTICLE— ORCHIDOPEXY; 
INGUINAL      HERNIA  —  HERNIORRHAPHY 

(TWO  CASES) 

Summary:  Clinical  history  of  patients;  comments — discussion  of  subject  of  im- 
descended  testicle;  description  of  a  case  of  pseudohennaphroditism;  case  in 
which  testicle  remained  in  abdomen  and  xmderwent  sarcomatous  degeneration; 
metastasis  of  sarcoma  to  organ  of  opposite  side  after  removal  of  one  sarcomatous 
kidney,  testicle,  or  ovary;  the  Cohnheim  vs.  other  theories  for  the  develop- 
ment of  malignancy;  the  significance  of  the  scrotum  and  dartos;  operations; 
recapitulation;  postoperative  comments — treatment  of  undescended  testicle 
by  administration  of  desiccated  thyroids. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  aged  thirty-nine  years,  married,  was  admitted 
to  hospital  December  30,  19 14.  The  family  and  past  histories 
are  negative. 

The  present  absence  of  the  right  testicle  from  the  scrotum 
was  noticed  at  birth.  There  was  also  a  reducible  inguinal  hernia 
on  the  same  side.  Until  he  was  fifteen  years  of  age  the  patient 
wore  a  truss  and  then  discarded  it.  During  the  past  five  years, 
however,  he  wore  the  truss  continually.  At  present  the  hernia 
bulges,  transmits  an  impulse  on  coughing,  and  is  with  dijBSiculty 
kept  reduced. 

COMMENTS 

Dr.  Murphy  (December  31,  19 14):  Of  the  cases  of  unde- 
scended testicle,  there  are  first  those  which  become  arrested  at 
some  point  in  the  normal  path  of  their  descent.  The  anlage  of  the 
testis  Hes  opposite  the  lower  pole  of  the  kidney;  the  organ  may 
remain  at  this  site  and  never  descend  at  all.  It  may  pass  down 
behind  the  peritoneum,  and,  from  arrested  descent,  remain  in 
the  abdomen,  the  inguinal  canal,  or  just  outside  of  the  external 
abdominal  ring:  and,  if  misguided  by  the  gubernaculum,  it  may 
lodge  in  the  perineum,  over  the  S3nnphysis  pubis,  or  near  the 
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anterior  superior  spine  of  the  ilium,  and  majr  even  pass  down  and 
lodge  superficially  in  the  thigh. 

In  the  ectopic  varieties  the  testicle  may  remain  in  the  pelvis, 
and,  as  in  one  of  our  cases,  it  may  become  attached  to  a  Fallopian 
tube  and  be  drawn  by  the  tube  in  its  descent  down  into  the  pelvis. 
In  the  patient  we  refer  to — a  pseudo-hermaphrodite — both  the 
vagina  and  the  penis  were  fairly  well  represented.  We  could 
pass  a  probe  through  the  sinus  that  represented  the  small  vagina 
up  into  the  well-developed  uterus.  Both  Fallopian  tubes  were 
developed;  and  at  the  fimbriated  end  of  each  tube  there  was  a 
testicle  instead  of  an  ovary.  In  place  of  descending  extraperi- 
toneally  toward  the  inguinal  canal,  the  testicle  went  directly 
from  its  position  at  the  lower  pole  of  the  Wolffian  body  over  to 
the  Fallopian  tube,  to  which  it  became  attached.  One  of  these 
testicles  had  undergone  sarcomatous  degeneration  of  the  round- 
celled  type.  We  believed — rather,  we  were  taught  to  believe — 
that  an  undescended  testicle  underwent  sarcomatous  degenera- 
tion from  the  trauma  to  which  it  was  subjected  when  slipping  in 
and  out  of  the  inguinal  canal,  but  in  this  case  the  sarcomatous 
testicle  was  free  in  the  peritoneal  cavity,  and  not  subjected  to 
traumatic  irritation.  We  removed  the  sarcomatous  testicle,  but 
permitted  the  other  one  to  stay  in  situ:  no  attempt  was  made  to 
implant  the  remaining  testicle  for  fear  of  the  trauma  to  which  it 
would  have  been  subjected  in  its  transplanted  position,  possibly 
leading  eventually  to  sarcomatous  degeneration;  and  then  we 
did  not  want  to  unsex  the  lad  entirely.  At  the  close  of  the  opera- 
tion we  placed  two  artificial  testicles  in  the  scrotum.  Along  the 
vas  deferens  there  was  a  portion  of  the  epididymis  which  hung 
out  very  much  like  an  ovary:  microscopic  examination  proved 
its  testicular  structure.  Even  at  operation  it  was  apparent  that 
the  organ  was  a  testicle  and  not  an  ovary. 

The  chances  of  that  undisturbed  testicle  becoming  sarcoma- 
tous are  great,  because  when  sarcoma  develops  in  one  testicle 
and  that  testicle  is  removed,  a  similar  malignant  change  takes 
place  in  the  remaining  testicle.  The  same  cycle  obtains  for  the 
kidney  and  the  ovary.  The  order  of  frequency  of  the  metastasis 
of  sarcoma  to  the  opposite  side  in  these  paired  organs  after  re- 
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moval  of  the  one  primarily  involved  is  first  the  kidney;  secondly, 
the  testicle;  thirdly,  the  ovary.  In  his  paper  on  the  ''Kidney," 
which  appeared  in  1896,  Morris  stated  that  he  had  never  seen 
permanent  cure  follow  nephrectomy  for  sarcoma.  Most  of  the 
permanent  cures  reported  in  the  literature  have  followed  nephrec- 
tomy for  hypernephroma.  These  factors  could  lead  one  to  be- 
lieve that  the  Cohnheim  theory  of  the  development  of  neoplasms 
is  correct,  but  we  are  drifting  away  from  the  Cohnheim  theory 
and  inclining  toward  the  belief  that  the  mahgnancy  of  cells  of 
sarcomata  and  carcinomata  is  due  to  the  influence  of  some  bio- 
chemical agent.  The  question  arises  whether  or  not  this  bio- 
chemical agent  is  implanted  in  its  position  in  the  embryonal  state 
and  remains  quiescent  until  later  years,  just  as  when  the  spiro- 
chete, implanted  in  the  embryonal  state,  begins  to  exert  its  char- 
acteristic destructive  influence  many  years  afterward.  We  know 
that  numerous  anomalous  conditions  which  are  peculiar  to  the 
embryo,  but  persist  after  birth,  do  not  manifest  themselves  at 
all  until  late  in  adult  life.  Such  a  condition  is  cervical  rib,  which 
does  not  usually  manifest  itself  until  after  the  thirtieth  year,  on 
an  average  {vide  supra,  p.  1069). 

For  many  years  I  have  had  under  observation  a  patient  one 
of  whose  testicles  comes  out  directly  through  the  internal  abdomi- 
nal ring  and  passes  on  to  the  anterior  abdominal  wall,  between  the 
muscular  layers  of  which  it  lies,  in  a  serous  pocket  extending  up 
to  the  anterior  superior  iUac  spine.  Associated  with  the  un- 
descended testicle  in  this  case  there  is  a  small  hernia — so  small 
that  it  has  caused  the  patient  little  or  no  trouble.  He  refuses  to 
have  the  congenital  deformity  corrected.  In  such  a  type  the 
testicle  remains  high  up,  while  the  dartos  is  developed  below; 
and  in  another  t3^e  the  testicle  remains  high  up,  but  no  dartos  is 
developed  below. 

What  is  the  anatomic  structure  of  the  scrotum?  It  is  the 
continuation  of  all  the  layers  of  the  abdominal  wall  with  the 
muscle-fibers  almost  entirely  absent  (Fig.  304,  s).  The  dartos 
of  the  scrotum  represents  the  thinned-out  deep  layer  of  the 
superficial  fascia  of  the  abdominal  wall,  carried  down  from  the 
external  abdominal  ring.     The  cases  of  undescended  testicle 
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in  which  the  dartos  is  not  developed  present  a  much  more 
difficult  proposition  to  deal  with  than  those  in  which  the  dartos 
is  developed  and  already  down  in  the  scrotum.     The  tunica 


Fig.  302. — Showing  elongated  com- 
mon mesentery  of  testis,  t,  Testis;  p, 
peritoneum;  v,  vas;  e,  epididymis;  m, 
mesorchium;  c,  common  mesentery; 
V.P.,  vaginal  process;  G,  gubemaculum 
(A.  C.  Wood,  after  Keith). 


Fig.  303. — Fetus  of  two  and  one- 
half  months,  r,  Rectum;  p.  v.,  plica 
vascularis;  e, epididymis;  t,  testis;  i.e., 
inguinal  fold;  v.  d.,  vas  deferens  (A.  C. 
Wood,  after  Keith). 


Fig.  304. — Fetus  of  sixth  month,  p.  v.,  Plica  vascularis;  e,  epididymis;  t, 
testis;  v.d.,  vas  deferens;  d.e.  a.,  deep  epigastric  artery;  u.A.,  umbilical  artery; 
B,  bladder;  p,  penis;  g,  gubemaculum;  s,  scrotum;  t.m.,  transversahs  muscle; 
I.  O.M.,  internal  oblique  muscle;  v.  p.,  vaginal  process;  c,  cremaster  (A.  C.  Wood, 
after  Keith). 


vaginalis,  of  course,  represents  merely  the  peritoneal  pouch 
in  the  scrotmn,  which  bears  a  double  capsular  relation  to  the 
testicle. 
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OPERATION 

[Incision  made  to  expose  right  inguinal  canal.]  There  is  the 
properitoneal  fat  presenting;  here  is  the  hernial  sac.  [Opens 
sac]  There  is  the  gubernaculum  testis,  trying  to  bring  the  testis 
down.  .  .  .  Here  is  the  testis,  behind  the  peritoneum.  Note 
that  the  vas  deferens  is  not  attached  to  it  below;  that  is  by  no 
means  an  uncommon  condition  to  encounter;  on  following  the 
vas  upward,  however,  we  find  that  it  is  attached  to  the  testis 
above,  at  its  upper  pole.  Here  are  the  vasa  efferentia — the  im- 
portant efferent  ducts  of  the  testis.  The  epididymis  here  is 
plicated  with  the  vas  deferens  below  the  level  of  the  external 
abdominal  ring.  Now  we  must  try  to  free  the  testicle  and  get 
it  down  into  the  scrotum. 

There  is  the  peritoneal  sac,  which  corresponds  to  the  vaginal 
process  (Fig.  302,  v.  p.),  and  which  is  spread  out  as  a  large  pocket 
in  the  anterior  abdominal  wall,  just  beyond  the  pillars  of  the 
external  ring.  Now  we  shall  shell  this  peritoneal  sac  out  from 
its  interparietal  position,  using  the  same  method  as  that  em- 
ployed in  shelling  the  tunica  vaginalis  out  of  the  scrotum.  I  am 
going  to  free  this  peritoneal  pocket  so  as  to  be  able  to  deal  with 
the  spermatic  cord.  ...  I  am  freeing  and  isolating  the  vas 
deferens  and  the  vessels  of  the  cord  from  this  portion  of  the  peri- 
toneum. ...  I  have  succeeded  in  separating  this  perito- 
neum from  all  the  structures  that,  with  the  vas  deferens  and  the 
associated  vessels,  compose  the  spermatic  cord:  all  the  vessels 
are  now  behind  the  peritoneal  pouch.  There  is  the  deep  epi- 
gastric artery  pulsating  in  its  proper  relationship,  internal  to  the 
cord  (Fig.  304,  d.  e.  a.).  There  is  the  vas  deferens  as  it  comes  up 
from  the  epididymis,  just  behind  the  peritoneum  (Fig.  304,  v.  d.)  : 
I  am  freeing  it  so  that  the  testis  may  be  brought  down  without  too 
much  tension  upon  its  vessels.  ...  At  last  we  have  freed 
the  testicle  and  are  ready  to  place  it  in  the  scrotum. 

The  gubernaculum  (Figs.  302,  304,  g)  is  not  attached  to  the 
testis :  it  is  attached  to  the  epididymis,  which  was  dragged  down 
by  the  gubernaculum  while  the  testis  remained  up  above. 

Now  we  shall  prepare  the  new  scrotum  for  the  reception  of 
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the  testicle.  There  is  the  dartos  tissue,  over  the  symphysis 
pubis.  [Dissects  up  flap  containing  dartos,  stretches  it,  and 
pushes  it  downward  so  as  to  form  a  new  Hning  for  the  scrotum; 
testicle  placed  in  scrotum.]  I  am  fixing  the  most  dependent  por- 
tion of  this  testicle  in  the  scrotum  so  that  the  organ  cannot  re- 
tract into  its  old  position.  We  anchor  it  to  the  connective  tissue 
of  the  scrotum  by  means  of  a  few  catgut  stitches,  and,  in  addition, 
by  passing  two  horsehair  sutures  from  the  skin  surface  into  the 
scrotum  and  through  the  connective  tissue  at  the  lower  pole  of 
the  testicle  (Lanz's  method). 

Now  we  are  ready  to  reconstruct  the  inguinal  canal,  and  we 
shall  employ  the  imbrication  operation  of  Andrews,  which  cor- 
responds to  the  overlapping  flap  method  of  Mayo  for  umbilical 
hernia.  [For  an  illustrated  description  of  this  operation,  edited 
by  Dr.  Andrews,  see  the  Clinics  for  October,  1913,  pp.  756-768.] 

RECAPITULATION 

Let  the  record  show  that,  after  making  the  incision,  we  freed 
the  testicle  and  opened  the  peritoneum;  that  we  separated  the 
vas  and  vessels  from  the  peritoneum  well  down  until  the  testicle 
was  perfectly  loose  and  mobile;  that  then  the  scrotum  was  pre- 
pared and  a  pocket  made  in  it  for  the  reception  of  the  testicle; 
that  the]  scrotmn  was  dilated  with  an  8-inch  angio tribe;  that 
the  testicle,  now  perfectly  free,  was  displaced  into  the  newly 
formed  scrotum,  to  the  bottom  of  which  it  was  secured;  that  the 
cord  was  brought  down  beneath  the  aponeurosis  of  the  external 
oblique,  which  was  overlapped  by  the  imbrication  plan;  and  that 
when  the  operation  was  completed  there  was  no  tension  on  the 
vas  or  vessels.  No  sponges  were  used  in  the  peritoneal  cavity, 
and  therefore  no  record  of  them  is  made. 

POSTOPERATIVE  COMMENTS 
I  shall  probably  have  an  opportunity  this  week  of  showing 
a  patient  in  whom  we  made  a  new  dartos.  The  operation  was 
performed  many  years  ago.  When  we  saw  him  originally  there 
was  nothing  at  the  normal  site  of  the  scrotum  but  skin — no  sign 
of  any  dartos.     Operating  through  a  curved  incision,  we  formed 
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from  the  suprapubic  displaced  dartos  a  pocket  that  corresponded 
to  a  new  dartos  in  the  scrotum,  for  the  protection  of  the  testicle. 

CASE  n 

Clinical  History  of  Patient. — The  patient,  aged  thirty- 
six  years,  single,  was  admitted  to  hospital  January  30,  19 15. 
The  family  history  is  negative.  Eleven  years  previously,  in 
1904,  he  was  operated  upon  for  right-sided  inguinal  hernia. 

Absence  of  both  testicles  from  the  scrotum  was  noticed  at 
birth.  At  the  age  of  fourteen  years  the  left  testicle  descended 
spontaneously  into  the  scrotum,  and  at  present  it  is  freely  mov- 
able therein.     The  left  side  is  free  from  hernia. 

The  right  testicle  has  never  descended  into  the  scrotum. 
When  the  hernia  on  the  right  side  descends,  if  the  testicle  goes 
ahead  of  the  hernia,  it  causes  the  patient  great  pain;  but  if  the 
intestines  go  ahead  of  the  testicle,  the  pain  is  not  so  severe :  the 
patient  can  tell  by  the  degree  of  pain  which  organ  is  in  advance. 
The  hernia  bulks  most  when  the  patient  is  standing  up,  but  it  is 
readily  reduced.  The  patient  wore  a  truss  for  one  year  before 
the  first  operation.  The  hernia  has  never  descended  completely 
into  the  scrotum. 

This  right-sided  undescended  testicle  has  already  been  oper- 
ated upon  (1904).  Half  of  the  right  testicle  was  resected  at  the 
time  of  the  operation,  but  the  organ  itself  was  not  transplanted 
into  the  scrotum.  The  hernia  recurred  one  month  after  the 
operation,  but  is  still  easily  reduced.  Ever  since  the  recurrence 
of  the  hernia  the  patient  has  been  wearing  a  truss.  When  the 
hernia  is  down,  there  is  no  longer  any  pain,  and  the  bulging  is  still 
more  marked  in  the  standing  position. 

Comments.— Dr.  Murphy  (February  i,  1915):  In  this 
case  I  do  not  know  what  conditions  I  am  going  to  encoimter 
upon  exposure,  because  I  do  not  know  what  disposition  of  the 
testicle  was  made  at  the  time  of  the  first  operation.  Testes 
that  do  not  come  out  of  the  abdomen  do  not  at  first  have  the 
epididymis  attached  to  them.  Normally,  the  epididymis  pre- 
cedes the  testis  in  its  descent  (Figs.  302,  303,  304,  e).  The  vagi- 
nal process  descends  attached  to  the  gubernaculum  testis  (Figs. 
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302,  304,  V.P.,  g),  and  finally  the  testis  comes  down  with  the 
peritoneum,  and  after  that  the  epididymis  becomes  fixed  to  the 
testis.  In  this  case  we  do  not  know  at  what  point  in  its  descent 
the  testicle  has  been  arrested.  The  hernia  has  recurred  since  the 
first  operation. 

Operation. — ^Here  we  have  to  deal  with  the  cicatricial  tissue 
that  developed  in  consequence  of  the  previous  operation.  [In- 
cision.] Now  we  are  beginning  to  see  the  aponeurotic  fibers  of 
the  external  oblique  muscle,  as  we  cut  down  through  the  cica- 
tricial tissue.  .  .  .  We  must  endeavor  to  find  some  addi- 
tional landmarks  in  this  scar  tissue.  .  .  .  This  tissue  looks 
like  some  fibers  of  the  internal  oblique  muscle,  but  its  identity  is 
obscured  by  the  cicatricial  tissue.  .  .  .  There  is  the  testicle: 
it  is  fairly  large  in  size.  I  am  coming  along  the  hernial  sac  and 
freeing  it.  .  .  .  That  looks  like  dartos  tissue.  .  .  .  Now 
we  must  get  the  peritoneum  free.  .  .  .  Upon  opening  the 
peritonetun  of  the  sac  we  find  that  it  contains  omentum,  which 
must  be  reduced  into  the  abdominal  cavity. 

Let  the  record  show  that  there  were  no  adhesions  in  the 
sac  except  at  one  little  point. 

The  next  step  is  to  get  the  peritoneal  sac  free  from  the  vas 
deferens  and  vessels:  it  has  never  been  freed  from  these  struc- 
tures, and  the  presence  of  the  cicatricial  tissue,  which  resulted 
from  the  previous  operation,  makes  the  freeing  process  more 
difficult.  .  .  .  There  is  the  vas  deferens — away  to  the  inner 
side :  it  is  irregular  in  its  disposition,  and  does  not  pull  out  in  the 
usual  manner.  ...  I  am  now  freeing  the  peritoneal  sac 
backward  as  far  as  the  internal  ring.  ...  I  am  pulling  the 
vas  still  farther  down,  so  that  I  can  ligate  the  sac  and  not  include 
the  vas.  ...  I  am  looking  again  to  make  assurance  doubly 
sure  that  I  have  not  included  the  vas  in  this  ligature.  .  .  . 
I  am  now  tjdng  the  stiunp  of  the  sac  very  firmly — tightly  enough 
to  occlude  it.  After  ligating  the  sac,  using  the  same  suture  I 
anchor  the  sac  to  the  margin  of  the  internal  ring  so  that  it  cannot 
possibly  get  away.  .  .  .  Now  I  want  to  release  the  fibrous 
tissue  around  the  vas  and  the  blood-vessels,  so  the  latter  struc- 
tures may  be  brought  down  without  undue  tension.     .     .     . 
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The  testicle  has  at  last  been  sufficiently  released  from  the  fibrous 
tissue  so  that  it  can  be  brought  down  into  the  scrotum  without  any 
tension  upon  the  vessels. 

If  I  do  not  reconstruct  the  inguinal  canal,  I  shall  not  succeed 
in  curing  this  hernia.  .  .  .  There  is  the  deep  epigastric 
artery  pulsating  in  the  field.  .  .  .  From  what  I  find  here  I 
take  it  that  this  was  originally  an  interparietal  hernia,  because 
the  tunica  vaginaHs  has  passed  into  the  anterior  wall  of  the  ab- 
domen. The  surgeon  who  operated  upon  this  patient  previously 
lost  his  bearings,  but  was  wise  enough  to  know  when  to  quit — 
that  was  good  judgment  on  his  part.  The  hernia,  of  course, 
recurred,  because  the  canal  was  not  properly  closed.  So  rare 
is  this  condition  of  imdescended  testicle,  that  a  surgeon  with  a 
limited  experience  may  be  excused  for  not  recognizing  the  situa- 
tion. [Testicle  drawn  down  and  placed  in  a  pouch  made  for  it 
in  the  scrotum,  and  then  anchored.  Inguinal  canal  reconstructed 
by  Andrews'  method,  as  described  with  the  previous  case.] 

Recapitulation. — Let  the  record  show  that  the  testicle 
was  well  developed,  but  the  epididymis  was  not  attached  to  it 
in  the  usual  manner,  but  was  represented  by  an  elongated  con- 
tinuation of  the  vas  deferens;  that  the  vas  and  blood-vessels 
were  found  and  isolated  from  the  peritoneum;  that  the  testicle 
was  first  exposed  and  next  the  hernial  sac,  which  was  Kgated  and 
disposed  of  in  the  usual  way;  that  the  testicle  was  separated  from 
the  peritoneum,  passed  into  the  scrotum,  and  secured  to  the  most 
dependent  portion  of  the  scrotum  by  the  regular  technic. 

Postoperative  Comments. — ^Within  three  weeks  this  bulg- 
ing of  the  inguinal  region  will  have  practically  all  disappeared, 
until  the  normal  size  has  been  reached.  With  the  subsidence  of 
the  swelling  the  testicle  will  remain  securely  in  its  regular  place 
in  the  scrotimi.  In  some  cases  of  imperfectly  descended  testicle 
the  processus  vaginalis  is  found  in  the  scrotum,  but  the  upper  end 
of  the  processus  may  not  become  shut  off  from  the  general  peri- 
toneal cavity,  and  there  is  always  a  potential  or  an  actual  in- 
guinal hernia.  Fluid  may  collect  in  the  peritoneal  pouch  and 
form  a  congenital  hydrocele. 

The  diagnosis  of  undescended  testicle  is  usually  easy,  and  is 
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made  by  finding  the  scrotum  empty,  and  palpating  the  organ  in 
its  abnormal  position,  provided  that  it  has  not  remained  within 
the  abdomen. 

Operation  is  indicated  in  all  cases,  except  in  those  in  which 
the  testicle  is  situated  within  the  abdomen.  The  organ  may  be 
fixed  in  the  scrotum,  removed  from  the  body,  or  returned  to  the 
abdomen. 

Armstrong,  of  Wellington  College,  reports  remarkable  results 
from  the  administration  of  thyroid  extract  in  cases  of  unde- 
scended testicle  {Med.-Press.  and  Circ,  August  4,  19 15).  In 
this  preliminary  note  he  says:  ''During  the  last  four  years,  out 
of  about  600  boys  of  the  age  of  thirteen  to  fourteen  years  who 
have  presented  themselves  for  examination,  on  entry  4  have  been 
found  with  complete  absence  of  both  testicles  from  the  scrotum. 
In  each  case  the  penis  was  very  small,  and  there  was  no  appear- 
ance of  hair  upon  the  pubis.  Two  of  them  had  Levi  E.  de  Roths- 
child's sign  of  thyroid  inadequacy — i.  e.,  rarefaction  of  the  outer 
third  of  the  eyebrows.     One  boy  was  of  the  Mongolian  type. 

"To  each  of  them  thyroid  extract  in  half -grain  doses  was 
administered  twice  a  day  over  a  considerable  period,  with  satis- 
factory results.  The  effect  of  the  treatment  was  almost  im- 
mediately apparent;  in  a  few  weeks  the  testicles  could  be  felt 
in  the  inguinal  canal,  and  in  3  of  the  4  cases  the  complete  descent 
of  the  testicles  into  the  scrotum  was  established  in  about  three 
months.  In  the  fourth  case,  which  is  still  under  treatment,  one 
testicle,  the  left,  is  completely  and  the  other  almost  descended. 

"In  the  first  2  patients,  who  are  now  seventeen  years  of  age, 
the  growth  of  pubic  or  other  body  hair  is  still  very  scanty." 

[Previous  articles  upon  the  subject  of  undescended  testicle 
have  been  published  in  the  Clinics  as  follows:  December,  1913, 
pp.  1033-1042,  "Undescended  Testicle  in  Inguinal  Canal" 
(embryologic,  anatomic,  and  clinical  phases);  April,  1914,  pp. 
217-236,  "Three  Cases  of  Ectopia  Testis"  (pathologic  conditions, 
embryologic  diagrams,  and  illustrations  showing  steps  of  opera- 
tion).] 


CONGENITAL  LUXATION  OF  BOTH  HIPS— 
METASTATIC  ERYSIPELATOUS  BILATERAL 
EPIPHYSITIS  OF  HEAD  OF  FEMUR— BLOOD- 
LESS REDUCTION  OF  BOTH  LUXATIONS 

Summary:  Clinical  history  of  patient;  comments — changes  wrought  in  hip- joints 
by  former  erysipelatous  infection;  pathologic  separation  of  upper  epiphysis  of 
femur;  pathologic  anatomy  of  congenital  hip  luxations;  operation — tenotomy 
of  adductor  tendons;  reduction  of  leftside;  mechanism  of  reduction;  analysis 
of  Lorenz  method;  reduction  of  right  side;  test  of  reduction ;  position  in  which 
limb  is  fixed  after  reduction;  dressing. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  female  aged  three  and  one-half  years,  was 
brought  to  hospital  October  i,  1914.  The  family  history  is 
negative.  The  mother  was  in  labor  twelve  hours.  No  instru- 
ments were  used  in  the  delivery.  The  mother  noticed  no  de- 
formity of  the  child  at  birth. 

The  present  trouble  was  first  noticed  when  the  baby  was  five 
weeks  old,  and  began  with  an  attack  of  erysipelas,  which,  com- 
mencing in  the  groin,  spread  around  the  pelvis,  the  lower  one- 
third  of  body,  and  the  lower  limbs.  During  the  fourth  week  she 
developed  abscesses,  one  on  each  hip  and  on  the  chest,  head,  and 
ankles.  All  these  abscesses  were  lanced,  and  much  pus  was 
evacuated.  In  the  fifth  week  she  had  thrombophlebitis  of  both 
legs.     She  was  in  bed  seven  weeks  altogether. 

At  the  age  of  two  years,  when  the  child  began  to  walk,  the 
mother  noticed  a  pecuharity  in  the  gait.  At  present  the  gait  is 
waddling  and  roUing  from  side  to  side.  The  buttocks  seem 
prominent,  and  the  hips  and  perineum  appear  broader  (Fig. 
305).  In  walking,  marked  lordosis  appears.  The  mother  says 
that  the  child  does  not  seem  to  suffer  pain. 
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COMMENTS 

Dr.  Murphy  (October  3,  1914):  This  is  the  case  that  we 
showed  last  Wednesday.  We  have  had  more  skiagrams  made, 
and  Dr.  Porter  will  tell  you  his  conclusions. 

Dr.  Porter:  When  Dr.  Murphy  and  I  saw  the  case  we  had 
no  history  of  anything  except  of  the  present  condition,  being 
told  that  the  child  was  as  late  in  walking  as  the  age  of  eighteen 
months.  The  patient  was  brought  here  for  reduction  of  the  de- 
formities, and  Dr.  Murphy  requested  me  to  attempt  to  reduce 
the  luxations.  We  had  some  skiagrams  of  the  hip  and  of  the 
pelvis  taken.  The  morning  that  the  child  was  brought  into  the 
operating-room  the  skiagram  was  placed  in  the  shadow-box. 
Upon  looking  at  the  picture  I  said  to  Dr.  Murphy  that  we  were 
dealing  with  something  more  than  congenital  luxation  of  the 
hips.  That  picture  did  not  show  an  ordinary  congenital  luxa- 
tion. There,  from  another  case,  is  the  picture  of  an  ordinary 
congenital  luxation  of  the  hip  on  one  side  only.  In  that  case  the 
luxation  was  reduced  four  or  five  weeks  ago.  In  it  you  see  the 
sharp  outline  of  the  acetabulum  on  this  side,  and  capping  the 
upper  end  of  the  femur  the  center  of  ossification,  the  epiphysis. 
Following  out  from  the  epiphysis  you  trace  a  clean-cut,  sharp 
outhne.  On  the  other  hand,  when  you  look  at  the  picture  of  this 
patient  before  us  (Fig.  306),  you  see  the  acetabula  appear 
rough  and  eroded,  as  though  there  had  been  some  inflammation 
in  the  hip-joints.  The  upper  ends  of  the  femora  cast  no  shadow: 
you  can  see  no  centers  of  ossification.  Altogether,  the  joints 
look  as  though  they  had  been  involved  in  some  infection,  in- 
flammation, or  other  condition  that  changed  the  normal  appear- 
ance of  the  congenital  luxations.  Puzzled,  we  then  learned  the 
rest  of  the  history. 

Now,  were  this  patient  presented  to  you  without  any  history 
whatsoever  she  would  pass  muster  as  a  case  of  ordinary  double 
congenital  luxation  of  the  hips.  We  shall  demonstrate  to  you 
the  wide  pelvis,  the  prominence  of  the  femora,  and  the  breadth 
of  the  perineum  (Fig.  305).  The  fact  that  the  child  did  not 
walk  until  she  was  almost  two  years  of   age  is  another  point 
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in  the  history  that  goes  to  make  up  a  beautiful  clean-cut  picture 
of  a  congenital  luxation  of  the  hip,  but  the  appearance  of  that 
:i;-ray  picture  is  one  of  the  things  that  changed  the  diagnosis. 
I  have  been  doing  this  work  for  twenty  years,  but  have  yet  to 
see  a  congenitally  luxated  hip  that  presented  such  a  picture. 
It  is  unique  (Fig.  306). 


Fig.  306. — Preoperative  skiagram  showing  congenital  luxation  of  both  hips. 
Note  roughening  and  erosion  of  acetabula.  On  right  side  the  epiphysis  has  been 
displaced;  on  the  left  side  the  epiphysis  has  been  destroyed  (anteroposterior  view). 


I  am  convinced  that  the  child  was  born  with  congenital 
luxation  of  both  hips,  but  at  the  time  that  the  erysipelatous 
infection  occurred  there  was  some  inflammation  in  this  hip-joint 
by  extension  or  metastasis  which  affected  the  epiphysis  at  the 
upper  end  of  each  femur,  for  the  upper  end  of  each  femur  is  dis- 
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eased.  Here  is  another  picture  that  was  taken  since  the  child 
appeared  in  the  cHnic  [demonstrates].  On  the  right  side  you  can 
see  that  the  center  of  ossification  is  apparently  displaced  to  be- 
tween the  upper  end  of  the  femur  and  the  lower  part  of  the  acetab- 
ulum, instead  of  being  directly  over  the  neck  of  the  femur.  It 
looks  as  though  the  epiphysis  had  sKpped  off,  as  is  the  case  in  so 
many  infections  of  the  hip-joint.  Take,  for  instance,  typhoid 
infection  of  the  hip-joint:  in  typhoid  infections  the  epiphysis 
is  the  site  of  the  infection,  and  the  epiphysis  becomes  either 
completely  destroyed  or  permanently  distorted.  On  the  left 
side  you  can  see  nothing  of  the  center  of  ossification  of  the  upper 
end  of  the  femur.  The  area  corresponding  to  the  neck  has  been 
disturbed. 

Upon  careful  physical  examination  of  the  patient  you  notice 
at  once  that  there  is  not  the  freedom  of  motion  in  the  upper  end 
of  the  femur  that  there  is  in  the  ordinary  single  congenital  luxa- 
tion of  the  hip.  In  congenital  luxations  of  the  hip  all  move- 
ments at  the  hip-joint  are  usually  preternatural  and  free,  except 
the  movement  of  abduction,  which  is  Umited  on  account  of  the 
shortened  adductor  muscles  on  the  inner  half  of  the  capsule. 
Upon  examining  this  patient  the  motion  is  not  so  free.  You  can 
move  the  upper  end  of  this  femur  as  freely  as  you  can  move  a 
normal  hip — indeed,  you  can  move  it  more  freely  than  you  would 
have  expected  in  a  case  that  had  become  infected.  In  palpating 
the  head  of  the  femur  behind  the  acetabulum  you  find  the  en- 
larged upper  end  of  the  femur,  but  not  the  round,  smooth  head 
that  you  can  palpate  in  the  usual  case  of  congenital  luxation. 
And  so,  after  seeing  the  new  x-ray  pictures  and  after  talking  to  the 
parents,  I  said  that  I  would  attempt  to  reduce  the  luxations  and 
at  the  same  time  divide  the  adductor  longus  tendon,  which  is 
still  the  obstacle  to  lifting  the  upper  end  of  the  femur  into  place 
over  the  border  of  the  acetabulum,  and  that  I  would  try  to  stretch 
the  tissues  in  relation  with  the  inner  half  of  the  capsule  to  hold 
the  head  in  place.  So,  in  the  future,  when  the  gypsum  case  is 
changed,  we  can  complete  the  reduction  with  additional  manipu- 
lation if  we  are  unable  to  effect  reduction  at  one  sitting  this 
morning. 
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Dr.  Murphy:  I  did  not  figure  that  the  erysipelatous  infection 
had  extended  over  into  the  acetabulum. 

Dr.  Porter:  The  right  limb,  when  measured,  is  a  Uttle 
shorter  than  the  left.  This  difference  in  length  is  due  to  the  fact 
that  the  left  femur  has  retained  a  Httle  more  of  the  epiphysis, 
and  thereby  has  been  able  to  outdistance  its  fellow  in  growth. 
Let  me  show  you  the  scars  left  after  the  erysipelatous  infection. 
Here  is  one  in  front;  here  is  another  over  this  right  hip,  and  there 
is  one  over  the  left  hip.  There  have  been  foci  of  suppuration 
everywhere  which  were  due  to  erysipelas.  A  local  erysipelas 
does  not  extend  as  deeply  as  the  capsule.  Involvement  of  the 
capsule  and  of  the  joint  indicates  metastatic  hematogenous  in- 
fection from  a  distant  focus,  and  not  a  direct  lymphatic  extension 
from  a  local  focus,  because  there  are  no  lymph-vessels  that  lead 
directly  into  the  joint. 

Dr.  Murphy:  Dr.  Porter  will  try,  by  continued  pressure,  to 
get  the  head  into  the  remains  of  that  very  shallow  and  badly 
deformed  acetabulum,  and  to  retain  it  there  imtil  it  has  united. 
If  he  cannot  do  that,  he  will  have  to  perform  an  open  operation. 

Dr.  Porter:  This  case  interests  me  very  much  because  an 
infection  or  some  other  cause  has  disturbed  the  normal  con- 
dition of  the  luxated  hip.  In  this  picture  [indicating],  which  is  a 
classic  luxation,  you  can  see  that  on  the  left  side  the  acetabulum 
is  distinctly  higher  than  the  upper  epiphysis  of  the  femur.  On 
the  right  side  you  see  that  the  upper  margin  of  the  acetabulum 
is  shallow  and  deformed,  and  that  the  epiphysis,  which  on  this 
side  lies  opposite  the  acetabulum,  is  involved  in  an  old  process 
of  disease.  We  routinely  take  ii::-ray  pictures  of  these  cases  of 
congenital  hip-luxation  to  show  the  condition  of  the  acetabulum. 
In  some  cases  the  upper  margin  of  the  acetabulum  is  dimpled  and 
promises  to  retain  a  replaced  head:  in  this  patient  of  ours  the 
upper  border  is  shallow.  I  had  some  doubt  about  being  able 
to  retain  the  head  in  place  at  the  time  the  luxation  on  the  right 
side  was  reduced.  Sometimes  we  make  two,  three,  or  four 
attempts  to  reduce  the  luxation  before  we  do  the  open  operation. 
In  the  patient  I  referred  to  a  few  minutes  ago  it  took  about  four 
minutes  to  reduce  the  luxation.    The  head  went  into  place  very 
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easily,  and  you  could  feel  through  the  groin  the  head  of  the  femur 
in  the  acetabulum:  from  all  appearances  it  ought  to  stay  there. 
We  maintain  plaster-of-Paris  immobilization  for  three  years 
without  disturbing  the  limbs. 

Left  Side. — We  start  with  the  upper  end  of  the  femur  behind 
the  acetabulum.  The  shaft  of  the  femur  will  fall  inward  in 
adduction.  The  upper  end  of  the  femur  slides  upward  upon  the 
dorsum  ilii  and  the  adductor  muscles  shorten  to  accommodate 
themselves  in  the  resulting  diminished  distance  between  their 
origins  and  their  insertions.  Abduction  is  the  movement  that  is 
impossible,  and  yet  abduction  is  the  most  essential  motion  to 
restore.  I  am  simply  going  to  tenotomize  subcutaneously  the 
adductor  longus  tendon  on  this  side,  thereby  doing  away  with 
the  chief  obstacle  not  only  to  abduction,  but  also  to  Ufting  the 
head  of  the  femur  into  the  acetabulum.  The  other  obstacle  to 
reduction  is  the  shortening  of  the  inner  half  of  the  capsule. 

First,  I  locate  the  adductor  longus  tendon  beneath  the  skin 
with  my  index-finger,  and  follow  this  guide  with  a  blunt  teno- 
tome introduced  through  a  preliminary  nick  in  the  skin.  Can 
you  see  the  adductor  longus  tendon  standing  out  like  a  violin- 
string  right  between  my  fingers?  With  a  blunt  tenotome  the 
tendon  is  sawed  right  in  two:  I  can  feel  it  yield.-  Its  division 
affords  a  free  range  of  movement  when  we  attempt  to  reduce  the 
luxation.  In  an  ordinary  case  of  tenotomy  we  just  seal  the 
wound  with  collodion.  Here  we  are  going  to  manipulate  the 
joint,  and  the  danger  of  leaving  that  little  wound  open  would  be 
a  real  one,  so  that  we  shall  close  it  immediately  with  a  single 
stitch.     Ordinarily  we  do  not  suture  it. 

Here  is  the  anterior  superior  iliac  spine.  The  upper  end  of 
the  femur  is  opposite  this  spine,  but  usually  you  can  make  out 
with  your  fingers  two  distinct  prominences.  That  is  the  great 
trochanter,  at  the  upper  end  of  the  femur.  On  abducting  the 
limb  you  put  your  thumb  down  over  this  hollow  place  opposite 
the  acetabulum.  As  the  head  is  reduced  one  feels  it  moving 
into  the  acetabulum  and  filling  up  the  empty  space  that  was  due 
to  the  absence  of  the  head.  When  the  femur  is  strongly  flexed 
upon  the  abdomen,  the  short  pelvic  muscles  running  from  the 
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pelvis  to  the  trochanter  act  as  tensors  or  fulcra  about  which  the 
upper  end  of  the  femur  rotates.  The  head  moves  first  from 
above  and  behind  the  acetabulum  down  to  below  the  acetabu- 
lum. With  the  head  shifted  that  far  it  remains  to  abduct  the 
femur  and  lift  the  head  of  the  femur  over  the  lower,  outer  quad- 
rant of  the  shallow  acetabulum  into  place.  Now  I  shall  stretch 
the  capsule  extensively. 

Some  one  said  to  me:  "Are  you  going  to  reduce  the  luxation 
by  the  Lorenz  method?"  I  said,  No.  The  plan  in  the  method 
of  Lorenz  is  to  tear  all  the  adductor  muscles  on  the  inner  side  of 
the  femur.  The  last  time  I  saw  Lorenz  reduce  a  hip-luxation  by 
his  method  was  in  1907,  in  Vienna.  The  patient  was  a  little  girl  of 
about  five  years  of  age.  All  the  adductor  muscles  were  torn  free 
from  the  pelvis.  From  Vienna  I  went  to  Munich,  where  I  saw 
Lange  employ  the  same  method  in  a  little  child  of  about  the  same 
age.  Lange,  however,  took  the  greatest  pains  not  to  tear  tissue 
that  did  not  have  to  be  torn  to  effect  reduction.  When  the 
upper  end  of  the  femur  slid  fuially  over  the  lower  quadrant  of  the 
acetabular  margin  it  was  retained  in  place  by  very  heavy  trac- 
tion, and  the  limb  was  rendered  absolutely  immobile. 

When  the  head  slips  over  the  acetabular  rim  into  the  acetabu- 
lar cavity  you  do  not  feel  the  distinct  click  that  occurs  in  the  re- 
duction of  a  traumatic  luxation,  but  there  is  a  characteristic 
motion  that  is  appreciable.  In  a  child  of  this  age  we  expect  to 
feel  the  head  slide  into  place  within  a  few  minutes.  There! 
It  now  rests  in  the  acetabulum.  You  see  the  hamstring  muscles 
tighten  up  immediately.  I  could  feel  the  head  when  it  slid  over 
the  acetabular  rim.  This  luxation  on  the  left  side  was  harder  to 
manage  because  the  joint  was  more  extensively  eroded  upon  that 
side,  as  the  skiagram  reveals. 

Right  Side. — Now  we  shall  go  to  the  right  side.  I  can  feel 
the  upper  end  of  the  femur  lying  just  below  the  acetabulum.  I 
can  feel  the  head  slide  past  the  acetabulum  instead  of  sliding 
into  it:  therefore,  we  must  stretch  these  adductor  tendons  so  the 
head  will  slide  into  place.  Though  in  the  skiagram  this  looked 
like  the  better  head,  yet  now  it  gives  us  the  impression  of  being 
not  so  good  as  the  head  on  the  left  side.  In  the  usual  congenital 
luxation  we  do  not  feel  a  distinct  click  during  reduction,  because, 
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owing  to  the  relaxation  of  the  capsule,  the  head  is  brought  down 
upon  the  round  ligament  simultaneously  with  the  loose  capsule: 
ordinarily,  however,  the  round  ligament  amounts  to  nothing 
more  than  a  Uttle  atrophic  band  of  tissue.* 

The  age  of  the  patient  is  not  always  indicative  of  the  degree 
of  difficulty  to  be  anticipated  in  making  the  reduction.  At  the 
Home  for  Crippled  Children  we  had  recently  a  luxation  of  the 
hip-joint  in  a  boy  seven  years  of  age,  who  was  uniformly  well 
developed  and  whose  muscles  were  strong.  I  anticipated  great 
difficulty  in  reducing  the  luxation  of  the  hip-joint  in  his  case,  but 
the  reduction  was  accomplished  within  a  few  minutes,  and  was 
accompanied  by  a  distinct  click  that  was  audible  to  all  standing 
around  the  operating-table. 

A  week  later  we  had  a  patient  who  had  double  congenital 
luxation  of  the  hip-joint.  The  patient  was  a  little  girl  about 
four  years  of  age.  After  manipulating  for  twenty  minutes  I  was 
unable  to  reduce  the  luxation.  I  had  as  a  guest  Dr.  Bradford,  of 
Boston,  one  of  the  most  capable  orthopedists  in  the  country. 
He,  too,  tried  for  twenty  minutes  to  reduce  it  and  also  failed. 
In  similar  cases  it  is  my  practice  to  drag  the  head  of  the  femur 
down  as  nearly  into  the  acetabulum  as  is  possible  and  then  fix 
the  child  in  plaster-of-Paris  in  this  "frog''  position,  which  is 
maintained  for  from  ten  days  to  two  weeks.  Then,  at  a  later 
sitting,  the  reduction  is  more  likely  to  be  accomplished. 

This  head  just  slid  a  little  and  I  could  feel  it  click.  In  these 
luxations  reduction  is  effected  when  least  expected,  and  after 
you  have  been  trying  for  a  long  time  to  get  the  head  back  into 
place.  The  proof  of  reduction  is  the  palpation,  through  the 
groin,  of  the  head  of  the  femur  in  the  acetabulum,  with  oblitera- 
tion of  the  hollow  place  that  was  previously  in  front  of  the  latter. 

DRESSING  AFTER  I^EDUCTION 
In  applying  the  fixation-dressing,  a  stocking  is  first  drawn 
over  the  limb,  and  over  the  stocking  a  plaster-of-Paris  bandage  is 

*  In  describing  specimens  seen  at  the  clinic  of  the  late  Professor  Hoffa,  Watkins 
{Jour.  A.  M.  A.,  November  20,  1915,  1803)  states:  "I  noted  also  that  the  speci- 
mens from  older  children  presented  a  ligamentum  teres  drawn  out  to  the  thinness 
of  a  thread,  when  it  was  not  actually  absent." 
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applied  with  turns  about  the  abdomen.  The  limbs  are  flexed 
and  abducted  to  the  superlative  degree — into  the  ^'frog'^  posi- 
tion of  Whitman  (Fig.  307,  p.  11 70).  This  position  is  maintained 
for  three  years  without  disturbing  the  Hmbs.     (See  next  case.) 

Dr.  Murphy:  I  am  happy  that  Dr.  Porter  has  succeeded  in 
making  this  bloodless  reduction,  as  the  operative  reduction  is  a 
difficult  and  serious  operation,  but  one  that  should  always  be 
resorted  to  when  the  bloodless  operation  is  not  advisable  or  fails. 

Hibbs  {Jour.  A.  M,  A.,  November  20,  1915,  1801)  states: 
"A  careful  study  of  my  failures  in  the  treatment  of  congenital 
luxation  of  the  hip  has  convinced  me  that  some  of  those  failures 
were  due  to  anteversion  deformity  of  the  head  and  neck  of  the 
femur  which  was  not  recognized  before  operation.  ...  I 
believe  that  this  deformity  of  the  femur  is  more  often  the  cause 
of  failure  to  secure  ideal  results  (than  defects  in  the  acetabulimi) . 
.  .  .  It  would  seem  logical,  therefore,  to  treat  the  matter  as 
a  twist  of  the  shaft  of  the  femur,  and  correct  it  by  osteotomy  (of 
the  lower  third  of  the  femur)  before  any  attempt  is  made  to  re- 
duce the  luxation." 

Blanchard  {ibid.,  p.  1805),  speaking  of  the  structural  changes 
in  this  luxation,  states:  "A  shortened  or  twisted  neck  in  a  coxa 
valga  position  may  look  unpromising  in  the  skiagram,  and  yet 
present  no  bar  to  a  good  reduction  and  ultimately  to  a  good 
functioning  joint.  ...  If  the  skiagram  shows  delayed  ossi- 
fication from  rickets  or  other  causes,  the  reduction  must  be  post- 
poned. 

"The  best  functional  result  may  be  obtained  in  children  from 
three  to  five  years  of  age  and  with  from  2.5  to  4  cm.  of  shortening. 
.  .  .  The  difficulty  of  reduction  increases  with  the  shortening 
after  4  cm.  have  been  passed.  A  reduction  by  steps  can  be  gained 
in  older  children  with  5  cm.  or  more  of  shortening  by  following 
the  practice  of  the  Vienna  school. 

"Reduction  should  be  delayed  in  all  cases  of  three  years  or 
younger  and  that  show  2  cm.  or  less  of  shortening. 

"Perfect  or  satisfactory  function  maybe  obtained  in  a  large 
majority  of  the  unilateral  and  a  fair  proportion  of  the  bilateral 
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LESS REDUCTION 

Summary:  Clinical  history  of  patient;  reduction;  comments — mode  of  reduction; 
test  of  complete  reduction;  fixation  by  plaster-of-Paris. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  female  aged  three  years,  was  brought  to  hos- 
pital February  8,  1915.     The  family  history  is  negative. 

The  child  was  born  in  a  normal  labor.  The  mother  states 
that  the  child  began  to  walk  at  the  age  of  fourteen  months,  and 
that  at  that  time  there  was  no  difficulty.  There  was  a  bulging 
of  the  abdomen,  which  the  other  children  of  the  family  did  not 
show.  In  a  short  time  the  mother's  attention  was  called  to  the 
fact  that  there  was  a  deformity  on  the  left  side  and  a  positive 
change  in  the  character  of  the  movement  of  the  left  lower  ex- 
tremity at  the  hip.  Pain  was  absent.  The  mother  noticed  that, 
after  sleeping  or  sitting  for  a  time,  upon  getting  up  again  the  child 
favored  the  left  hip  in  walking.  After  walking  she  often  stumbles, 
falling  usually  forward  upon  the  hands,  but  she  straightens  up 
immediately  after  the  fall,  raising  the  right  side  first  and  then 
pushing  herself  erect  by  pressing  the  hands  upon  the  knees. 
There  is  no  history  of  an  injury. 

OPERATION 

Bloodless  reduction  was  effected  by  Dr.  Murphy's  associate, 
Dr.  Philip  H.  Kreuscher,  on  February  9,  1915. 

COMMENTS 
Dr.  Murphy:  Although  this  child  is  very  stout,  the  extension 
that  had  been  maintained  for  a  week  has  had  the  effect  of  loosen- 
ing up  the  muscles  enough  to  justify  an  attempt  at  reduction. 
After   stretching  the   attachments   of  the   adductor  group   of 
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muscles  to  the  pelvis,  the  thigh  was  flexed  upon  the  abdomen, 
and  the  leg  upon  the  thigh.  Then  the  head  of  the  femur  was 
pushed  downward  until  it  reached  a  point  that  was  a  little  below 
the  level  of  the  acetabulum.  Having  reached  that  point,  the 
head  was  rotated  anteriorly  by  everting  the  limb,  and  could 
readily  be  seen  slipping  into  the  acetabular  cavity.  Then  the 
limb  was   superlatively  abducted.     The  transverse  ahnement 


Fig.  307. — Sketch  showing  both  limbs  secured  in  the  "frog"  position  by  a 
plaster-of-Paris  dressing.  When  one  hip  only  is  involved,  it  does  not  suflSce  to 
dress  it  alone  in  the  extended  and  abducted  position;  both  limbs  must  be  placed  in 
the  same  position,  the  better  to  control  the  pelvis. 


was  perfect.  Both  limbs  were  secured  in  the  "frog"  position  by 
plaster-of-Paris  (Fig.  307).  The  reduction  was  accomplished 
in  less  than  a  minute,  but  do  not  expect  to  make  the  reduction 
in  that  short  time  in  many  of  your  cases. 

When  the  reduction  is  complete,  and  with  the  limbs  in  this 
*'frog"  position,  a  line  drawn  from  the  internal  condyle  of  one 
femur  passes  transversely  across  the  lower  border  of  the  sym- 
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physis  pubis  to  the  internal  condyle  of  the  opposite  femur  (Fig. 
308) ;  that  is,  it  passes  through  the-  heads  of  the  femora.  The 
legs  are  at  right  angles  to  this  hne,  and  the  feet  are  on  a  line  paral- 
lel to  the  one  which  passes  between  the  femoral  condyles;  that 
is,  the  Hmbs  are  on  a  line  that  is  parallel  with  the  transverse 


!»^«:v. 


Fig.  308.— Skiagram  taken  after  reduction  of  luxated  left  hip,  showing  restora- 
tion of  head  of  left  femur  into  acetabulum.  Note  shallowness  and  smoothness  of 
acetabular  rim  on  left  side;  compare  with  the  rougher  and  more  projecting  ace- 
tabular rim  on  the  right.     Limbs  in  frog  position  (anteroposterior  view). 


diameter  of  the  pelvis,  and  in  a  position  of  superlative  external 
rotation  (Fig.  308). 

On  April  8,  19 15,  the  plaster-of-Paris  dressing  was  removed 
and  a  new  one  was  applied. 

(For  a  general  discussion  on  this  topic  see  the  following  case.) 
[N.  B. — This  case  progressed  without  untoward  complica- 
tions.! 


CONGENITAL  LUXATION  OF  BOTH  HIPS 
—BLOODLESS  REDUCTION 

Summary:  Clinical  history  of  patient;  comments — normal  anatomy  of  hip-joint; 
mechanism  by  which  head  of  femur  is  held  in  acetabular  cavity;  pathologic 
anatomy  of  congenital  luxation  of  hip- joint;  symptoms  and  diagnosis;  treat- 
ment— reduction  to  be  effected  manually  by  the  bloodless  method  and  not 
by  the  use  of  traction  devices;  method  employed  by  Dr.  Murphy;  position 
and  mode  of  fixation  after  reduction;  high  percentage  of  good  results  from  this 
method. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  male  aged  three  and  one-half  years,  was 
brought  to  Mercy  Hospital  October  22,1915.  The  family  history 
revealed  no  instance  of  congenital  deformity  or  defect.  The 
patient  is  the  first  and  the  only  child  of  healthy  parents.  He  has 
at  no  time  been  seriously  ill. 

When  the  child  was  two  and  one-half  years  of  age  the  mother 
noticed  for  the  first  time  the  peculiar  waddling  gait,  so  charac- 
teristic of  luxations  of  the  hip.  A  skiagram  revealed  displace- 
ment of  both  femoral  heads  onto  the  dorsum  of  the  ilium,  to  an 
extent  of  2}^  inches  above  the  normal  site  of  the  acetabulum. 
Upon  closer  scrutiny  one  finds  two  moderately  developed  acetab- 
ular cavities  and  two  poorly  developed  femoral  heads,  the  right 
head  being  placed  more  nearly  opposite  the  middle  of  the  neck, 
while  the  left  is  nearer  the  upper  and  outer  aspect  of  the  neck. 

COMMENTS 
Dr.  Kreuscher  (October  23,  191 5):  In  the  successful  re- 
duction of  luxations  of  the  hip-joint  an  accurate  conception  of  the 
anatomy  is  essential.  At  the  meeting  of  the  ilium,  the  ischium, 
and  the  os  pubis  there  is  found  the  cup-shaped  acetabular  cavity 
in  which  the  rounded  head  of  the  femur  normally  rests  (Fig.  309). 
The  mechanism  by  which  the  head  is  held  in  the  acetabular  cav- 
ity is  as  follows: 

"73 
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First,  and  most  important,  retention  is  afforded  by  the  joint- 
capsule,  which  arises  from  the  entire  circumference  of  the  acetab- 
ular rim,  and  inserts  into  the  anterior  intertrochanteric  line  in 
front  (Fig.  310),  and  the  neck  of  the  femur  above  the  posterior 
intertrochanteric  line  behind  (Fig.  309) ;  of  functional  importance 
are  the  thickened  capsular  bands  termed  the  iliofemoral,  or  Y- 
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COTYLOID  LIGAMENT 
CAPSULAR    LIGAMENT- 


CARTILAGE 


ATTY  CUSHION 


ARTERY    AND   VEIN 

ENTERING   AND    LEAVING 

LIGAMENTUM   TERES 


Fig.  309. — Hip-joint  in  coronal  section  (Gerrish,  after  Testut) 


shaped  ligament  of  Bigelow  (Fig.  310),  the  ischiofemoral,  and 
the  pubofemoral,  and,  to  less  extent,  the  weak  ligamentum 
teres,  a  rounded  cord  which  passes  from  the  notch  and  trans- 
verse ligament  of  the  acetabulum  to  the  depression  in  the  head 
of  the  femur  (Fig.  311).  Secondly,  the  support  afforded  by 
muscles,  including  the  gluteus  minimus,  the  iliacus,  and  the  psoas 
magnus,  which,  through  a  portion  of  their  fibers,  serve  as  tensors 
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of  the  capsule;  and,  finally,  the  retention  of  the  head  of  the  femur 
by  the  depth  of  the  acetabular  constituent  of  the  ball-and-socket 
joint  (Fig.  309).  Failing  one  or  more  of  these  essentials  of  the 
normal  mechanism  by  which  the  integrity  of  the  hip-joint  is 
maintained,  we  have  three  varieties  of  congenital  luxations, 


Fig.  310. — ^View  of  anterior  capsule  of  hip- joint.  Note  strong  iliofemoral 
band  (Y-ligament  of  Bigelow)  extending  from  anterior  inferior  spine  of  ilium  (just 
below  origin  of  straight  head  of  rectus  femoris)  to  anterior  intertrochanteric  line  of 
femur.  The  two  limbs  of  the  Y  and  the  less  thickened  portion  of  the  capsule  en- 
closed by  them  are  distinctly  shown.  Note  also  the  pubofemoral  hgament  (Gerrish, 
after  Testut). 


according  to  the  direction  the  luxating  head  takes,  namely,  the 
upward  and  shghtly  backward,  which  is  the  most  common; 
the  posterior,  and  the  anterior. 

With  regard  to  the  pathologic  anatomy  of  congenital  luxation 
of  the  hip-joint  several  theories  have  been  propounded.    Heredi- 
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tary  influence  is  said  to  have  been  observed  to  play  a  part. 
Many  surgeons  still  accept  the  mechanical  theory  of  displace- 
ment; but  we  believe  that  Ridlon's  radiographic  demonstration 
at  the  last  Atlantic  City  meeting  of  the  American  Medical 
Association  proved  conclusively  that  a  congenital  defect  of  the 
acetabulum  existed  both  in  the  presence  of  luxation  and  in  the 


Fig.  311 . — Hip- joint  (front  view) .    The  capsular  ligament  has  been  largely  removed 
(Gerrish,  after  Testut). 


absence  of  luxation,  the  degrees  of  stability  of  the  hips  varying 
from  those  that  could  not  be  luxated  without  first  fracturing  the 
femur,  to  those  that  could  not  be  retained,  no  matter  by  what 
means,  nor  how  many  times  the  head  was  replaced. 

From  radiographic  studies  of  congenitally  luxated  hip-joints 
the  following  abnormities  were  noted.  The  acetabular  cavity, 
although  present  in  every  case  and  normal  in  position,  was  always 
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shallow  (Fig.  307,  p.  11 71)  and  generally  triangular  in  shape. 
The  head  of  the  femur  rested  above,  above  and  behind,  or  an- 
terior to  the  acetabulum. 

SYMPTOMS  AND  SIGNS 

At  birth  the  displacement  of  the  head  upward  is  not  particu- 
larly marked,  but  with  weight-bearing  this  upward  displacement 
becomes  one  of  the  most  important  features  of  the  condition 
(Fig.  312).  In  unilateral  cases  asymmetry  of  the  pelvis  is  liable 
to  result  during  the  progress  of  growth.  Upon  palpation,  in  the 
forward  luxations,  when  the  limb  is  rotated  inward,  the  head  can 
be  felt  before,  but  not  behind.  In  the  backward  luxations,  upon 
inward  rotation  of  the  limb,  the  head  can  be  felt  behind,  but  not 
before.  In  the  upward  luxations,  on  outward  rotation  of  the 
limb,  the  head  can  be  felt  before,  and  on  inward  rotation,  behind. 

In  double  congenital  luxation  the  children  learn  to  walk  late, 
and  the  gait  is  characterized  by  marked  waddling  or  swaying 
from  side  to  side.  When  the  patient  stands,  there  is  marked 
lordosis,  the  perineum  is  broadened,  and  the  trochanter  and  but- 
tocks are  prominent  (Fig.  305,  p.  11 60).  In  the  unilateral  cases 
there  is  marked  limping,  and  the  abdomen  seems  prominent, 
especially  on  the  affected  side:  in  the  previous  case  this  sign  was 
noted  by  the  parents.    The  patients  rarely  complain  of  pain. 

DIAGNOSIS 
The  diagnosis  is  made  from  correlation  of  the  physical  and 
skiagraphic  findings.  The  waddling  gait  is  almost  pathogno- 
monic. In  cases  of  upward  or  upward  and  backward  luxation 
the  great  trochanter  lies  above  Nekton's  line  on  the  affected 
side,  and  during  manipulation  the  head  can  be  felt  to  slip  about. 
Abduction  of  the  limb  is  limited  in  extent.  Symptoms  and  signs 
of  hip-joint  disease  are  usually  absent.  In  a  large  majority  of 
cases  the  skiagram  will  reveal  the  condition  of  luxation  (Fig.  306, 
p.  1162). 

TREATMENT 
Since  the  early  and  successful  manipulative  reduction  of 
Ridlon,  Whitman,  Bradford,  Lorenz,  and  others,  treatment  by 
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the  use  of  apparatus  no  longer  holds  a  place.  In  effecting  re- 
duction the  various  traction  devices,  including  special  tables  for 
traction,  should  be  used  rarely,  if  at  all.  A  congenitally  luxated 
hip  that  can  be  safely  reduced  upon  a  special  table,  by  a  mechan- 
ical device  or  a  cutting  operation,  can  be  reduced  equally  well 
manually  upon  a  sand-bag  by  a  surgeon  of  ordinary  physical 
strength,  who  knows  how  to  manipulate  the  limb  properly. 

The  two  methods  of  effecting  manual  reduction  of  the  dis- 
placed head  are,  first,  by  manipulation  without  incision  (the 
bloodless  method) ;  secondly,  by  incision  and  manipulation  (the 
bloody  method).  In  the  large  majority  of  cases  the  bloodless 
method  is  the  one  of  choice,  and  if,  after  repeated  attempts,  it 
should  fail,  the  surgeon  is  justified  in  using  the  bloody  method. 
The  old  "bloodless"  method  of  Lorenz,  in  which  the  adductor 
muscles  were  torn  or  lacerated,  often  resulted  in  paralysis  of  the 
limb,  fracture  of  the  femur,  or  both,  and  therefore  should  be 
abandoned,  for  one  should  remember  that,  after  reduction  has 
been  effected,  the  adductor  muscles  are  of  great  value  in  retaining 
the  head  in  the  acetabular  cavity. 

In  effecting  manual  reduction  we  avoid  the  frequent  occur- 
rence of  paralysis  and  the  occasional  rupture  of  the  perineum  by 
not  stretching  the  limb,  as  Lorenz  did,  by  a  downward  pull; 
we  do  not  try  to  stretch  the  joint-capsule  by  flexing,  hyperex- 
tending,  and  abducting  the  limb  while  extended  at  the  knee,  nor 
do  we  abduct  the  thigh  beyond  the  position  of  90  degrees  of  flex- 
ion, nor  deliberately  tear  the  adductor  muscles  by  hacking  at 
them  with  the  ulnar  border  of  the  hand.  By  omitting  such  im- 
desirable  manipulations  we  avoid  much  subcutaneous  hemorrhage 
and  the  subsequent  formation  of  a  hematoma,  which  may  need 
aspiration,  and  even  incision  and  drainage.  We  do  not  approve, 
either,  of  the  use  of  Koenig's  wedge-shaped  block  placed  behind 
the  joint  as  a  fulcrum,  since  in  all  cases  this  procedure  results  in 
bruising  of  the  tissues,  and  in  some,  in  fracture  of  the  neck  of  the 
femur.  The  method  of  choice  is  one  by  which  the  reduction  can 
be  effected  with  the  least  degree  of  trauma  and  minimimi  shock 
to  the  patient.  Such  a  method  is  employed  in  this  Clinic,  and 
is  carried  out  as  follows : 
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THE  MURPHY  CLINIC  METHOD  OF  REDUCTION 

In  the  first  instance,  before  attempting  reduction  in  strong, 
robust  children  beyond  three  and  one-half  years  of  age,  where  the 
adductor  muscles  are  tense,  Buck's  extension  apparatus  with 
traction  of  from  five  to  eight  pounds — the  weight  varying  with 
the  age  and  muscular 
development  of  the  pa- 
tient —  is  applied  with 
the  limb  in  abduction, 
and  retained  several 
weeks.  If  necessary,  the 
Rainey  splint,  which  has 
been  previously  de- 
scribed and  illustrated 
in  the  Clinics  (April, 
1912,  p.  173),  is  used, 
for  it  results  in  perfect 
maintenance  of  abduc- 
tion. By  these  simple 
methods  the  muscles  and 
tendons  are  gradually, 
but  surely,  stretched, 
and  with  very  little  pain, 
or  none  at  all,  and  with- 
out causing  subcutane- 
ous hemorrhage.  In 
case  the  adductors  are 
not  tense,  this   portion 


Fig.  312. — Reduction  of  luxated  hip  by- 
bloodless  method.  Left  hip  involved.  First 
step  in  reduction.  Knee  grasped  with  operator's 
right  hand,  and  limb  is  fully  flexed  at  both  hip 
and  knee.  Pressure  made  directly  downward 
upon  knee,  so  that  head  of  femur  is  driven  back- 
ward and  downward  below  level  of  acetabulum. 
OutUne-insert  shows  excursion  of  head  of  femur 
during  manipulations;  dotted  line  shows  position 
of  femur  after  this  movement  is  completed 
(lateral  view). 


of   the   treatment   may 

be  omitted,  and  then  we  proceed  as  follows: 

The  patient  is  placed  upon  his  back  on  the  table,  and  is  deeply 
anesthetized.  In  cases  of  long  duration  the  hips  are  elevated 
upon  a  sand-bag  or  folded  towel  placed  beneath  the  pelvis.  In 
reducing  a  left-sided  luxation,  for  example,  the  knee  is  grasped 
with  the  operator's  right  hand,  and  the  limb  is  fully  flexed  at 
both  the  hip  and  the  knee  (Fig.  312).     The  knee  points  upward 
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toward  the  axilla,  and  the  head  of  the  femur  is  directed  downward. 
Pressure — as  much  as  seems  necessary — is  now  made  directly 
downward  upon  the  knee,  so  that  the  head  of  the  femur  is  driven 
backward  and  downward  below  the  level  of  the  acetabulum. 
Counterpressure  is  made  upon  the  tuberosity  of  the  ischium,  and 
the  position  of  the  femoral  head  is  determined  by  the  fingers  of 
the  left  hand,  the  thumb  of  which  rests  in  front,  below  the  groin, — 

that  is,  in  front  of  the 
acetabulum, — while  the 
fingers  are  situated  be- 
hind, grasping  the  head 
and  neck  and  the  great 
trochanter  of  the  femur 
(Fig.  313).  Slight  out- 
ward traction  upon  the 
knee  is  necessary  in  order 
to  stretch  the  adductor 
tendons.  If,  by  pushing 
the  head  downward  be- 
low the  acetabulum,  it 
can  be  brought  low 
enough  to  effect  reduc- 
tion, slight  inward  rota- 
tion of  the  thigh  is  made; 
and  after  the  head  has 
thus  been  brought  behind 
the  level  of  the  acetabu- 
lum, the  thigh  is  slowly 
abducted,  and  the  head 
now  passes  upward  over 
the  lowest  portion  of  the  acetabular  rim  into  the  acetabular  cav- 
ity (Fig.  314).  These  manipulations  can  often  be  effected  very 
quickly,  and  are  easy  if  the  surgeon  has  a  clear  mental  picture 
of  the  orientation  and  movements  of  the  head  during  the  time 
of  his  manipulations  (Figs.  312,  313,  314).  ''In  reducing  luxa- 
tions of  the  hip  it  may  be  noted  that  the  internal  condyle  of  the 
femur  faces  in  nearly  the  same  direction  as  the  head  of  the  bone" 
(Treves). 


Fig.  313. — Outward  traction  upon  knee 
made  to  stretch  adductor  tendons.  Shows 
counterpressure  being  made  upon  tuberosity 
of  ischium  with  fingers  of  left  hand,  thumb  of 
which  rests  in  front  of  acetabulum  and  below 
groin.  Fingers  of  left  hand  also  determine  posi- 
tion of  femoral  head.  Outhne-insert  shows 
head  resting  below  acetabular  margin,  as  at 
end  of  first  step. 
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TREATMENT  AFTER  REDUCTION 

After  reduction  the  limb  is  left  remaining  in  the  position  of 
right-angled  abduction  with  nearly  the  same  degree  of  outward 
rotation  (Fig.  308,  p.  1 1 7 1) .  A  gypsum  case  is  then  appUed  snugly, 
after  the  bony  promi- 
nences have  been  care- 
fully padded  with  sheet- 
wadding,  and  includes 
the  pelvis  and  the  Hmb 
down  to  the  ankle  (Fig. 
307,  p.  1 1 70).  A  gypsum 
case  that  is  applied  down 
to  the  knee  only  is  objec- 
tionable in  that  it  does 
not  prevent  the  limb 
from  rotating.  Fixation 
by  the  original  gypsum 
case  IS  maintained  for 
from  eight  to  twelve 
weeks,  and  then,  with 
the  knee  several  inches 
lower  and  the  limb  in  a 
position  of  slight  inward 
rotation,  a  second  gyp- 
sum case  is  appKed. 

Upon  the  whole,  the  limb  should  be  immobilized  by  plaster 
for  a  period  of  from  eight  to  twelve  months,  the  time  varying 
with  the  character  of  the  case. 

After  this  method  of  bloodless  reduction  perfect  anatomic 
and  functional  results  have  been  estimated  by  various  operators 
as  having  been  obtained  in  from  50  to  78  per  cent,  of  the  cases. 


Fig.  314. — Final  step  in  reduction.  After 
slight  inward  rotation  of  thigh  the  latter  is 
slowly  abducted,  and  the  head  now  passes  up- 
ward over  lowest  portion  of  acetabular  rim  into 
acetabular  cavity.  Outline-insert  shows  head 
"at  home." 


OLD  FRACTURE-LUXATION  OF  RIGHT  HIP- 
JOINT— REDUCTION  AFTER  EXCISION  OF 
HEAD  OF  FEMUR 

Summary:  Clinical  history  of  patient;  comments — significance  of  the  relations  of 
the  anterior  superior  ihac  spines  to  the  long  axes  of  the  limbs;  operation — 
exposure — pathologic  anatomy  described — landmarks  of  hip-joint  obscured; 
detached  fragment  of  head  removed  from  acetabulum;  resection  of  neck  of 
femur  to  extent  necessary  to  effect  reduction;  neck  of  femur  placed  in  acetab- 
ulum; closure  of  wound;  recapitulation;  postoperative  comments. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  male  aged  thirty-four  years,  was  admitted  to 
hospital  September  lo,  19 14.  The  family  and  past  histories  are 
negative. 

The  present  condition  is  the  result  of  an  injury  received  six 
months  ago,  in  March,  19 14,  when  the  patient  jumped  in  front 
of  a  switching  engine  and  lost  both  legs — cut  off  in  the  lower  third : 
this  required  operation  for  neuromata,  which  operation  was 
previously  published  in  the  Clinics  (October,  1915,  pp.  1007- 
loii) — and  sustained  an  injury  to  the  right  hip.  He  was  taken 
to  a  hospital  half  an  hour  after  the  accident.  The  right  hip  was 
very  much  swollen,  and  a  skiagram  showed  that  the  head  of  the 
femur  was  displaced  upon  the  dorsum  of  the  ilium  (Fig.  315). 
All  attempts  at  reduction  proved  futile. 

At  the  present  time  there  is  motion  in  both  hips — preter- 
natural mobility  on  the  right  side.  There  is  a  bulging  on  the 
right  side,  between  the  posterior  superior  iliac  spine  and  the 
ischial  tuberosity.  With  the  patient  on  his  back,  both  anterior 
superior  ihac  spines  are  on  the  same  level,  but  the  right  thigh 
Hes  across  the  midline  of  the  left  thigh. 

COMMENTS 
Dr.  Murphy  (September  12,  1914):  With  both  the  anterior 
superior  iliac  spines  on  the  same  level,  the  right  thigh  lies  across 
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the  middle  of  the  left  thigh  (Fig.  317).  This  is  the  feature  I 
want  to  emphasize,  for  it  tells  the  whole  story  of  the  situation 
before  us.  Owing  to  the  shortening,  in  attempts  to  bring  the 
right  thigh  parallel  with  the  left,  the  right  side  of  the  pelvis, 
measured  at  the  anterior  superior  ihac  spine,  ascends  four  inches. 
With  the  right  thigh  crossed  over  the  left  in  this  manner,  however, 


Fig.  315. — Preoperative  skiagram  of  fracture-luxation  of  femur.     Caput  on  dor- 
sum ilii.     Fragment  of  head  in  acetabular  cavity  (posteroanterior  view). 


the  two  spines  are  situated  upon  the  same  level.  The  patient's 
great  difficulty  is  that  both  legs  are  partially  off,  as  shown  in 
Fig.  317,  A,  but  a  greater  difficulty  is  that  he  cannot  walk  on 
artificial  limbs,  because  the  right  thigh  interferes  with  the  left 
by  crossing  it.     He  is  unable  to  use  both  artificial  limbs  and 
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crutches:  if  he  had  but  one  sound  leg,  he  could  manage  to  get 
around  with  the  help  of  crutches. 

Look  at  him  now!  You  can  see  the  deformity  without  my 
describing  it  to  you,  but  the  talk  is  for  the  record.  The  right 
anterior  superior  iliac  spine  is  two  inches  higher  than  the  left. 


Fig.  316. — Postoperative  skiagram  showing  reduction  of  luxation  of  femur  by 
excising  head  of  femur  and  placing  cervical  stump  in  acetabulum  (posteroanterior 
view). 


When  the  anterior  superior  iliac  spines  are  on  a  plane  that  is 
parallel  with  the  ground,  his  thighs  are  found  crossed:  that  is  the 
deformity  to  be  overcome.  Even  though  we  have  to  excise  the 
head  of  the  femur  to  overcome  the  adduction,  yet  we  must  correct 
the  deformity  in  such  manner  that  this  man  will  be  able  to  walk. 
VOL.  IV — 75 


ii86 


CLINICS   OF   JOHN  B.    MURPHY 


mi/ 


Fig.  317. — Sketches  of  luxation  of  hip,  made  at  operating-table:  i,  Shows 
degree  of  adduction  present  with  upward  and  backward  luxation  of  head  of  femur. 
Both  legs  had  been  amputated  at  point  A.  2,  Shows  head  of  femur  resting  upon 
dorsum  ilii  just  before  reduction.  (The  detached  fragment  of  the  head  of  the 
acetabulum  is  not  shown  in  this  sketch.)  3,  Shows  head  of  femur  amputated  and 
cervical  stump  inserted  into  acetabulum.  It  was  impossible  to  effect  the  reduction 
even  by  the  open  method,  without  excising  the  head. 
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We  shall  endeavor  to  accomplish  reduction  with  the  open  opera- 
tion. 

The  reduction  of  an  ancient  luxation  of  the  hip  is  a  hard 
proposition.  Mechanical  obstacles  are  hard  to  overcome,  not 
to  mention  the  risk  of  a  cutting  operation.  With  the  latter  the 
mechanical  work  is  even  harder — almost  severe.  The  head  of 
the  femur  will  not  go  down  in  the  direction  of  the  acetabulum: 
therein  Hes  the  difficulty. 

There  is  another  feature  in  this  skiagram  to  which  I  wish  to 
call  your  attention.  The  skiagram  gives  the  impression  that  a 
part  of  the  head  of  the  femur  has  been  detached  and  still  remains 
in  the  acetabulum  (Fig.  315).  Even  though  that  be  the  real 
situation,  it  will  not  interfere  with  reduction  of  the  luxation. 

OPERATION 

You  can  see  that  abduction  is  practically  impossible.  [In- 
cision.] I  am  reflecting  the  gluteus  maximus  muscle  to  aid  me 
in  this  work  when  I  have  freed  the  head:  that  muscle  exerts 
powerful  traction  upon  the  femur  from  behind.  The  great  de- 
gree of  limitation  of  motion  shows  how  much  cicatricial  fixation 
there  must  be;  the  adductor  group  is  under  great  tension.  I 
shall  not  divide  this  adductor  group  of  muscles  until  after  I  have 
freed  the  head. 

There  is  the  head  of  the  femur,  and  posteriorly  the  great 
sciatic  nerve.  There  is  the  Y-Hgament  of  Bigelow,  passing  across 
the  front  of  the  femoral  neck.  I  am  now  dividing  the  pyriformis 
and  the  obturator  and  gemelU  muscles  or  their  tendons  to  expose 
the  capsular  ligament  of  the  hip-joint,  which  is  just  beneath  them. 
These  muscles  come  forward  from  behind  and  are  attached  at 
or  close  to  the  tip  of  the  great  trochanter.  There  is  the  capsule 
of  the  hip-joint.  I  shall  now  try  to  find  the  acetabulimi.  Part 
of  the  head  of  the  femur  is  separated,  adding  to  the  difficulty  of 
developing  the  acetabulum  in  the  operative  field.  That  is  the 
upper  margin  of  the  acetabulum:  it  is  surrounded  by  a  great 
cicatricial  mass.  Now  I  have  exposed  some  landmarks  for  the 
first  time.  The  first  landmark  indicates  the  position  of  the 
acetabulum,  and  in  it  is  the  detached  fragment  of  the  femoral 
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head.  The  fragment  has  united  to  the  acetabulum,  and  I  must 
free  it  by  removing  its  enveloping  mass  of  fibrous  tissue.  We 
shall  try  to  find  another  landmark — the  upper  margin  of  the 
capsule — by  rotating  the  head.  There  is  the  detached  portion 
of  the  head  that  was  left  in  the  acetabulima,  as  we  had  calculated 
from  examination  of  the  first  skiagram.  We  were  not  siure  of  its 
presence,  however,  for,  as  you  see,  it  is  not  large  enough  to  cast 
a  definite  shadow  upon  the  plate. 

The  acetabuliun  is  now  clear  and  distinct  in  the  depths  of  the 
woimd.  I  shall  try  to  bring  the  head  of  the  femur  down  by  using 
levers,  and  replace  it  in  the  acetabulum;  if  I  cannot  do  that,  I 
shall  have  to  excise  the  head.  .  .  I  have  been  able  to  drag  it 
down  to  within  an  inch  and  a  half  of  the  acetabular  margin 
but  no  farther:  therefore,  I  shall  now  proceed  to  remove  the  head. 
The  same  difficulty  is  encountered  when  reducing  congenitally 
luxated  hips  in  adults.  [The  head  of  the  femur  was  excised  and 
the  cervical  stump  placed  in   the  acetabulum  (Figs.  316  and 

317.  3)'] 

We  do  not  foresee  any  probability  of  a  recurrence  of  the  luxa- 
tion, although  it  may  occur.  I  am  putting  rny  forceps  upon  the 
pyriforniis  and  the  obturator  muscles.  I  am  not  reattaching 
them  to  the  tip  of  the  great  trochanter,  but  along  its  edge,  so 
that  they  will  still  retain  some  degree  of  f\mction.  The  stump  of 
the  limb  will  be  dressed  and  retained  in  abduction. 

Notwithstanding  all  that  hard  work  I  think  that  we  succeeded 
in  keeping  our  hands  out  of  the  operative  field  the  whole  time, 
though  it  was  a  difficult  proposition. 

RECAPITULATION 
Let  the  record  show  that  there  had  been  a  fracture  of  the  head 
of  the  femur  and  a  fragment  consisting  of  about  two-fifths  of  the 
head  rested  in  the  acetabulimi,  the  remaining  intact  portion 
being  luxated  upon  the  dorsum  ilii  (Fig.  315) ;  that  the  head  was 
easily  exposed  and  the  neck  readily  freed;  that  it  was  easy  to 
remove  the  fragment  of  the  head  from  the  acetabulimi;  and  that 
then  the  real  difficulty  began  when  we  made  several  ineffectual 
efforts  to  reduce  the  head  into  the  acetabulum.    We  then  decided 
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that  the  trauma  of  continuing  such  attempts  would  be  too  great, 
so  that  we  finally  excised  the  head,  in  pursuance  of  the  plan  which 
we  had  propounded  before  beginning  the  operation,  when  we 
said  that  it  might  be  necessary  to  resect  the  head,  and  finally 
placed  the  cervical  stump  in  the  acetabuliun  (Fig.  317,  j). 

POSTOPERATIVE  COMMENTS 

I  have  ten  or  twelve  cases  with  this  adduction  deformity 
with  more  or  less  destruction  of  the  head  waiting  to  come  into 
hospital:  from  the  difficulties  seen  in  this  operation  you  do  not 
wonder  why  I  keep  them  waiting.  The  chief  difficulty  lies  in 
overcoming  the  long-standing  and  vicious  contracture  of  the 
adductor  muscles. 

[Cases  of  fracture  of  the  neck  of  the  femur  have  been  published 
previously  in  the  Clinics  for  April,  191 2,  pp.  165-175  (illustra- 
tions of  Rainey  splint  on  p.  173);  February,  1913,  pp.  16-27 
(five  cases  with  eight  illustrations);  June,  1913,  pp.  421-429 
(displacement  of  head  upon  dorsiun  ilii).] 

[Note. — The  case  progressed  without  untoward  complications.] 


COXA  VARA  (BILATERAL)  DUE  TO  STATUS 
LYMPHATICUS  HYPERTHYMICUS— PROG- 
RESS UNDER  CONSERVATIVE  MEASURES 

Summary:  Clinical  history  of  patient;  examination;  treatment;  progress  of  case; 
recapitulation ;  diagnosis  from  tuberculous  coxitis ;  marked  improvement 
xmder  conservative  measures;  status  lymphaticus  hyperthymicus. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  male  aged  fifteen  years,  who  had  always  been 
an  extremely  fat  boy,  came  to  the  office  on  September  i,  19 14. 

Over  two  years  ago,  on  May  17,  191 2,  he  fell  a  distance  of  18 
inches  and  landed  upon  the  left  hip.  The  injury  caused  severe 
pain.  Physical  examination  revealed  eversion  of  the  left  foot, 
but  no  shortening:  there  was  also  crepitation.  A  gypsum  case 
was  applied  and  was  renewed  four  days  later,  on  May  21,  191 2, 
and  again  at  the  end  of  six  weeks. 

Four  months  after  the  accident,  on  September  17,  191 2,  the 
gypsum  case  was  removed  and  crutches  were  substituted,  and 
the  patient  was  permitted  gradually  to  bear  weight  upon  the 
left  lower  limb,  while  in  November,  191 2,  he  discarded  the 
crutches  and  walked  without  pain. 

In  the  latter  part  of  December,  191 2,  seven  months  after 
the  fall,  a  wagon-wheel  ran  over  the  right  foot,  breaking  down  the 
arch.  For  this  injury  a  gypsiun  case  was  applied  and  retained 
several  weeks. 

Examination  of  the  left  hip  at  the  end  of  the  first  year,  and 
again  at  the  end  of  the  second  year,  after  the  fall,  revealed  a  wide 
range  of  flexion  and  of  extension;  but  within  the  last  six  months 
limitation  of  motion  of  the  joint  was  manifested,  and  has  increased 
gradually. 

Six  weeks  ago,  on  July  15,  19 14,  the  boy  noticed  that,  after 
sitting  down  for  a  while,  upon  arising  to  walk  the  right  hip  had 
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become  stiff,  and  that,  upon  walking,  motion  was  painful  at  first, 
but  the  pain  gradually  diminished  as  he  went  .about:  he  was  not, 
however,  incapacitated.  This  state  of  affairs  continued  two 
weeks. 

There  is  a  history  of  exposure  in  that  the  patient  had  been  in 
swimming  for  a  long  time  every  day  for  two  or  three  weeks. 

One  month  ago,  on  August  i,  the  pain  in  the  left  hip  became 
so  acute  that  the  patient  had  to  take  to  bed,  and  was  bedridden 
two  or  three  days.  There  were  no  signs  of  bacterial  infection  at 
this  time,  and,  aside  from  the  pain,  he  was  not  incapacitated. 
Two  weeks  later,  on  August  15,  he  went  away  to  a  lake  region, 
where  he  again  indulged  in  swimming.  One  day  after  an  uphill 
walk  he  again  became  suddenly  incapacitated:  no  signs  of  infec- 
tion were  present  this  time  either. 

The  tonsils  and  adenoids  were  removed  about  three  years  ago. 
The  patient  has  no  evident  thyroid  enlargement,  nor  has  he  a 
palpable  thyroid.  He  has  always  been  very  stout,  now  weighing, 
at  the  age  of  fifteen  years,  145  pounds. 


EXAMINATION 

Dr.  Murphy  (September  4,  19 14):  Examination  shows  a 
double  coxa  vara,  which  is  severer  on  the  right  side  than  on  the 
left.  Skiagram  shows  in  each  case  a  bowing  down  of  the  head 
and  neck  of  the  femur  (Figs.  318  and  319).  The  softening  of  the 
cartilaginous  epiphyseal  line  permits  the  bony  epiphysis  to  rotate 
on  the  neck,  and  leaves  a  gap  superiorly.  The  thymus  gland  is 
not  palpable,  nor  is  the  thyroid.  The  transverse  process  of  every 
cervical  vertebra  can  be  palpated,  showing  how  free  the  neck  is 
from  swellings. 

The  patient  presents  the  t)^ical  picture  of  a  case  of  status 
lymphaticus  hyperthymicus. 

He  has  the  classic  waddling  gait  of  a  double  coxa  vara.  It 
somewhat  resembles  the  gait  of  a  double  congenital  hip-luxation, 
but  there  is  absence  of  posterior  prominence  of  the  trochan- 
ters, and  pronounced  lateral  prominence,  as  is  typical  for  these 
cases. 
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TREATMENT 
Each  limb  will  be  dressed  in  the  position  of  abduction,  and  to 
each  will  be  applied  double  extension  with  the  traction  of  a  20- 
pound  weight.    The  patient  is  to  take  iodothyrin  and  desiccated 
thyroids.     This  treatment  will  be  continued  three  months. 


Fig.  318. — Skiagram  of  right  hip  showing  coxa  vara.     Note  great  deformity  of 
cervix  and  caput  femoris.     Before  treatment. 


PROGRESS  OF  CASE 

November  3,  1914  (at  the  end  of  nine  weeks'  treatment): 
Skiagram  reveals  extraordinary  improvement. 

December  2,  1914  (at  the  end  of  thirteen  weeks'  treatment) : 
Judging  from  the  perfect  definition  of  the  head  and  of  the  neck 
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that  is  revealed  by  skiagrams,  the  osteoporotic  process  has  been 
checked  and  there  is  an  eburnating  process  going  on  now  in  the 
head  and  neck  of  each  femur.  All  that  is  necessary  to  prevent 
reestablishment  of  the  process  at  this  stage  is  the  gradual  re- 
sumption of  activity.     His  walk  will  be  wobbly  on  account  of  the 


Fig.  319. — Skiagram  of  left  hip,  showing  coxa  vara  with  great  deformity  of  caput 
and  cervix  femoris.     Before  treatment. 


approximately  90  degree  relationship  which  each  neck  forms 
with  the  shaft  of  the  femur,  instead  of  the  norma  of  130  degrees. 
The  weights  are  to  be  taken  off  and  left  off  in  the  daytime, 
first  for  one-half  hour  and  then  for  one  hour,  daily  increasing  the 
intervals  at  that  ratio  and  gradually  eliminating  the  weights 
until,  by  the  end  of  two  weeks,  the  boy  is  able  to  be  about  on  his 
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feet  for  three  hours  at  a  time;  and  he  is  to  be  sitting  up  between 
times. 

December  24,  1914  (at  the  end  of  sixteen  weeks'  treatment): 
The  measurements  of  both  limbs  are  about  equal.  On  the  right 
side  there  is  no  longer  any  limitation  of  motion.  The  boy  seems 
to  be  getting  well.  He  may  now  get  about  with  the  aid  of 
crutches.  He  is  to  resume  free  use  of  the  limbs  gradually,  but 
never  to  the  extent  of  causing  pain. 

January  26,  191 5  (at  the  end  of  twenty-one  weeks'  treat- 
ment): The  boy  weighs  134  pounds — a  decrease  of  11  pounds 
since  the  beginning  of  treatment,  five  months  ago:  the  bones 
are  becoming  solid.  He  is  still  using  crutches,  and  is  now  able 
to  go  back  to  school. 

RECAPITULATION 

Dr.  Murphy  (January  28,  19 15):  Just  this  week  we  had  in 
the  office  a  boy  who  came  in  about  five  months  ago  complaining 
of  pain  in  the  right  hip.  Judging  from  the  appearance  of  the 
limb  alone  the  condition  resembled  early  tuberculosis  of  the  hip- 
joint,  but  upon  noticing  the  amount  of  adipose  tissue  over  the 
whole  body  we  recognized  at  once  that  we  were  not  dealing  with 
a  case  of  tuberculous  coxitis,  but  with  one  of  coxa  vara,  and  that 
the  angle  between  the  neck  and  the  shaft  of  the  femur  was 
gradually  deviating  from  the  norma  of  130  degrees  to  a  right- 
angle  relationship,  thus  increasing  the  risk  of  fracture.  Within 
a  few  weeks  the  same  process  began  in  the  left  hip-joint.  We 
ordered  for  him  iodothyrin  and  desiccated  thyroids,  put  him  to 
bed  for  a  period  of  three  months,  and  appHed  Buck's  extension 
to  both  limbs.  These  cases  of  over  secretion  of  the  thymus  gland 
respond  very  well  to  the  thyroid  gland  treatment. 

The  boy  was  again  in  the  ofiice  yesterday,  and  on  weighing 
him  we  foimd  that  he  had  lost  eleven  pounds,  so  that  he  now 
has  about  the  average  weight  for  a  boy  of  his  age.  In  order 
to  prevent  these  thigh  bones  from  turning  in  we  are  still  having 
him  use  crutches.  At  the  present  time  the  head  and  neck  of  each 
femur  show  compact  bony  tissue  in  the  skiagrams. 

[Status  lymphaticus  hyperthymicus  was  referred  to  in  the 
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Clinics  for  August,  1915,  p.  700,  in  connection  with  a  case-report 
of  metastatic  thymus  timior  in  the  breast.] 

The  treatment  of  all  these  cases  should  he  a  prophylactic  one. 
These  hyperthymus  cases  are  so  easily  diagnosed  before  the 
osseous  changes  take  place  that  he  who  nms  may  read  and  the 
proud  father  and  mother  of  these  superlatively  fat  boys  and  girls 
should  be  informed  that  this  fat  is  a  pathologic  condition  that 
should  and  can  be  remedied  by  proper  treatment,  thereby  avoid- 
ing the  later  crippling  lesions  of  the  hips.  The  iodothyrin  seems 
to  be  as  advantageous  in  these  cases  as  the  desiccated  or  fresh 
sheep's  thyroid.  This  patient  was  last  seen  on  July  2,  1915. 
He  is  in  splendid  condition,  although  greatly  reduced  in  weight. 


I.  RECENT  COMMINUTED  T-FRACTURE  IN 
LOWER  THIRD  OF  FEMUR— OPERATIVE 
REDUCTION— PLATING 

II.  RECENT  FRACTURE  IN  LOWER  THIRD 
OF  FEMUR— OPERATIVE  REDUCTION- 
PLATING 

Summary:  Clinical  history  of  patient;  comments — nature  of  injury  and  of  de- 
formity; danger  of  fragment  lacerating  popliteal  vessels;  two  other  dangers 
associated  with  fracture  at  this  site;  operation — importance  of  no-hand-con- 
tacting technic;  anxiety  caused  by  these  cases;  vicious  action  of  gastrocnemius; 
muscle  found  interposed  between  bone-ends;  lower  fragment  comminuted; 
periosteum  removed  from  bone-ends  to  favor  union  and  to  prevent  excessive 
callus-formation;  fragments  levered  into  place  and  maintained  by  Lane  plate; 
postoperative  comments — importance  of  an  ample  incision;  coffer-damming  of 
tissues;  plaster  dressing — use  of  Gigli  saw — protection  of  peroneal  nerve  from 
pressure.     Additional  case — plating  of  a  fracture  of  femur. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  female  aged  thirty-four  years,  was  admitted 
to  hospital  January  i6,  19 15.  The  family  history  was  negative. 
She  had  had  the  usual  diseases  of  childhood.  Six  years  ago, 
in  1909,  the  left  radius  and  ulna  were  fractured:  one  month  after 
the  injury  the  forearm  was  operated  upon  and  the  bones  were 
wired. 

The  present  condition  is  the  result  of  an  injury  that  was 
received  yesterday — on  January  15,  191 5.  While  getting  out  of 
a  window  on  to  a  sleeping-porch  the  ledge  of  the  porch  gave  way 
and  the  patient  fell  20  feet  to  the  ground.  Examination  revealed 
fracture  of  the  lower  third  of  the  shaft  of  the  right  femur,  simple 
in  type.  This  clinical  diagnosis  was  confirmed  by  skiagrams  and, 
in  addition,  a  comminuted  fracture  of  the  lower  fragment  was 
revealed  (Fig.  320). 
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Five  hours  after  the  accident  the  patient  was  removed  to  this 
hospital  and  Buck's  extension  apparatus  was  applied  to  the  limb. 

COMMENTS 
Dr.  Murphy  (January  30,   19 15):    The  patient  is  a  very- 
stout  woman,  weighing  more  than  200  pounds.     This  is  what 


Fig.  320. — Preoperative  skiagram  showing  comminuted  fracture  of  lower  third 
of  femur,  with  tilting  of  upper  ends  of  lower  fragments  backward  by  the  contraction 
of  the  gastrocnemius  muscle,  endangering  the  popliteal  vessels  (lateral  view). 


happened  to  her  two  weeks  ago.  She  wished  to  go  from  a  sleep- 
ing-porch on  the  second  floor  of  her  house  to  her  room,  but  dis- 
covered that  she  had  unintentionally  locked  the  door  behind  her. 
Then  she  attempted,  as  she  had  succeeded  in  doing  so  many 


RECENT  COMMINUTED  T-FRACTURE  OF  FEMUR       II99 

times  before  in  the  summertime,  to  crawl  along  an  adjoining 
ledge  to  reach  the  window  of  her  room.  The  ledge  was  coated 
with  ice,  and  she  slipped  and  fell  to  the  groimd,  a  distance  of 
20  feet,  fracturing  the  right  femur  in  the  lower  third  of  the 
shaft.  Examination  revealed  displacement  of  the  distal  frag- 
ments posteriorly  (Fig.  320),  and  overriding  of  the  proximal 
fragment  to  such  an  extent  that  it  seemed  to  be  under  the 
patella,  and  that  union  would  be  impossible:  even  with  the  pa- 
tient under  anesthesia  we  could  not  reduce  the  fragment.  Then 
we  postponed  operative  treatment  two  weeks.  There  was  an 
enormous  effusion  in  the  knee-joint  and  a  hematoma  about  the 
site  of  fracture.  At  the  present  time  the  effusion  has  almost  all 
been  absorbed,  and  the  hematoma  has  practically  disappeared. 
Now  we  have  to  deal  with  the  proposition  of  effecting  reduction 
and  maintaining  it. 

Given  a  fracture  of  the  lower  third  of  the  shaft  of  the  femur 
above  the  origin  of  the  gastrocnemius  attachment,  one  is  haunted 
by  the  possibility  of  a  very  dangerous  situation,  namely,  that 
the  popliteal  vessels  have  been  lacerated  by  the  backward  dis- 
placement of  the  upper  end  of  the  lower  fragment.  If  this 
calamity  be  present  here,  we  shall  have  to  ligate  the  femoral 
artery  high  up.  Recall  the  patient  who  suffered  hemorrhage 
from  the  popliteal  artery:  he  was  so  exsanguinated  that  we  were 
compelled  to  transfuse  him  upon  the  table  in  order  to  save  his 
life. 

There  is  a  triple  danger  present  when  one  deals  with  fracture 
of  the  lower  third  of  the  shaft  of  the  femur.  The  first  danger 
arises  when  the  gastrocnemius  muscle  by  its  contractions  flexes 
and  pulls  the  bone  with  its  sharp  spicula  back  against  the  popliteal 
vessels.  The  second  danger  is  associated  with  the  difficulty  of 
securing  the  distal  fragment  and  retaining  it  in  position  so  that 
it  will  not  drop  back  again  after  reduction.  The  third  danger — 
a  colossal  one — is  that  of  spHtting  of  the  lower  fragment  into  the 
joint,  thus  admitting  of  a  direct  arthritic  infection,  for  if  the 
danger  were  realized,  we  would  have  to  deal  with  a  compound 
comminuted  fracture  complicated  by  an  opening  into  the  knee- 
joint,  which  might  result  in  (i)  necessity  of  amputating  the 
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limb;  (2)  the  danger  of  death  from  sepsis^  both  before  and  after 
the  amputation.  No  case  that  one  would  encounter  within  a 
year's  time  could  threaten  the  patient  with  a  graver  danger  than 
that  with  which  a  fracture  in  this  situation  can. 

OPERATION 

[Makes  a  large  incision.]  This  work  must  be  performed 
without  hand-contacting,  otherwise  it  had  better  be  left  undone. 
This  no-hand-contacting  technic  puts  the  operator  under  tension, 
because  we  are  so  accustomed  to  using  our  hands  in  abdominal 
work.  If  in  bone  work  you  let  the  glove  or  the  hand  get  into  the 
wound,  it  is  only  a  question  of  time  imtil  the  percentage  of  in- 
fections begins  to  rise.  You  see  how  desirable  it  would  be  to 
use  your  fingers  in  dealing  with  these  displaced  bone-ends.  It 
will  be  our  endeavor  to  maintain  the  reduction  by  passing  long 
screws  across  the  femur  from  the  external  to  the  internal  condyle. 
We  do  not  expect  to  hold  the  fragments  absolutely  j&xed  by  the 
screws.  There  is  no  remuneration  that  compensates  for  the 
anxiety  that  one  expends  over  these  cases.  Twenty-five  cases 
of  appendicitis,  good,  bad,  and  indifferent  in  type,  are  not  equal 
to  the  mental  strain  of  operating  upon  one  of  these  fractures. 

There  you  see  the  patella  resting  on  the  lower  end  of  the  upper 
fragment.  It  is  the  gastrocnemius  muscle  that  is  responsible 
for  the  mischief.  When  we  have  a  fracture  of  the  femur  in  chil- 
dren above  the  lower  epiphysis,  we  overcome  the  displacing  action 
of  the  gastrocnemius  by  merely  flexing  the  leg  acutely  upon  the 
thigh — in  effect,  by  making  a  splint  of  the  leg  to  retain  the  frac- 
tured ends  in  apposition.  I  cannot  approach  the  fragments  by 
an  anterior  incision  through  the  rectus  muscle  as  I  should  like 
to,  for  if  I  injure  the  tendon  of  the  quadriceps  extensor  muscle, 
in  healing  it  will  become  adherent  to  the  periosteum,  and  the 
patient  will  be  crippled  through  loss  of  extension  power.  There 
is  the  vastus  internus  muscle:  a  portion  of  it  intervenes  between 
the  ends  of  the  bones,  and  would  have  prevented  union  of  the 
fragments.  Now  I  have  freed  the  interposed  muscle  and  I  shall 
remove  it. 
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Let  the  record  show  that  the  lower  fragment  is  the  more 
comminuted. 

You  can  see  the  split  in  the  lower  fragment  (Fig.  321).  [Ap- 
plies levers  to  the  displaced  fragments.]  Now  we  have  secured 
both  fragments  in  good  apposition  and  good  alinement.     In 


Fig.  321. 


-Preoperative  skiagram  showing  T-fracture  of  lower  extremity  of  femur 
(anteroposterior  view). 


performing  these  operations  we  always  remove  the  periosteum 
from  the  end  of  each  fragment,  thereby  affording  a  better  oppor- 
tunity for  union  and  preventing  excessive  callus-formation  on 
the  bone-ends.  When  I  called  attention  to  the  role  of  the 
periosteum  in  transplants  I  said  that  although  we  do  not  consider 
the  periosteum  essential,  yet  we  believe  that  it  is  osteoconductive. 
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.  .  .  [Inserts  Lane  plate:  uses  long  screws  to  produce  fixation 
of  the  split  lower  fragment  (Figs.  322  and  323).]  We  suture  the 
edges  of  the  fascia  lata  firmly  together  to  avoid  hernia  of  the 
quadriceps  muscle.      [Sutures  superficial  fascia  and  skin.] 


Fig.  322. — Postoperative  skiagram  of  comminuted  T-fracture  of  lower  third  of 
femur.  An  eight-screw  Lane  plate  was  used;  three  screws  were  inserted  into  the 
upper  fragment  and  three  into  the  lower  fragments,  the  central  screw-holes  faUing 
too  close  to  the  transverse  plane  of  fracture  to  take  screws.  Note  that  the  lower 
three  screws  are  extra  long,  reaching  across  so  as  to  secure  the  fragment  on  the 
inner  side  (anteroposterior  view). 


RECAPITULATION 

Let  the  record  show  that  we  succeeded  in  bringing  the  retro- 
posed  fragment  back  into  position  with  the  aid  of  the  skid;  that 
the  fracture  was  plated  and  secured  in  position  without  hand- 
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contacting;  that  an  eight-screw  plate  was  inserted,  three  screws 
securing  the  upper  fragment  and  three  the  lower,  the  middle 
screw-holes  falling  directly  over  the  comminuted  part  so  that 
screws  could  not  be  inserted  through  the  central  holes  (Fig.  323); 


I 
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€ 

% 
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Fig.  323. — Same  as  previous  figure  (lateral  view).     To  appreciate  extent  of  reduc- 
tion compare  with  Fig.  320,  p.  1198. 

and  finally  that  the  wound  was  closed  with  horsehair,  but  not 
sealed  with  collodion. 

POSTOPERATIVE  COMMENTS 
In  operating  upon  fractures  the  very  first  step  is  to  make  an 
ample  incision,  so  as  to  obviate  the  necessity  of  subsequently 
enlarging  the  wound  to  adjust  the  fragments.     This  work  is  not 
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completed  until  the  patient  is  back  in  bed  with  the  fragments 
still  in  good  position. 

We  are  operating  two  weeks  after  the  fracture  occurred,  so 
that  the  tissues  have  had  time  to  become  coffer-dammed. 

Dressing. — [Applies  plaster-of-Paris  bandages.]  We  have 
placed  the  GigK  saws  beneath  that  plaster  case  to  facilitate  its 
removal.  Had  we  placed  but  one  saw  beneath  the  dressing,  upon 
removal  of  the  latter  we  might  saw  into  the  patella,  owing  to  the 
anterior  angulation  that  forms  at  that  point.  This  use  of  the 
GigK  saw  was  suggested  by  Dr.  Bechtold,  of  Indiana,  a  former 
intern  of  mine.  It  is  a  wonder  that  this  method  had  not  been 
thought  of  long  ago,  as  a  substitute  for  our  nerve-racking  and 
patience- taxing  methods  of  cutting  gypsum  cases,  which  we  em- 
ployed so  many  years. 

We  do  not  have  to  protect  the  external  popliteal  nerve,  be- 
cause we  covered  it  over  with  the  big  dressing  for  the  wound. 
The  external  popliteal  nerve  is  the  one  nerve  in  the  lower  ex- 
tremity that  suffers  from  pressure  paralysis,  because  of  its  ex- 
posed position  as  it  winds  around  the  neck  of  the  fibula  just  below 
the  head.  This  nerve  is  exposed  to  pressure  from  both  a  Buck's 
extension  apparatus  and  a  plaster-of-Paris  dressing,  and  pressure 
results  in  drop-foot  unless  it  be  detected  early  and  is  reheved. 

[Note. — There  was  complete  primary  union,  both  of  the  soft 
parts  and  of  the  bone.  A  perfect  result  has  been  obtained  with 
flexion  to  a  little  better  than  right  angle  at  the  present  time. 
The  patient  will  eventually  have  freer  flexion  and  extension.] 
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II 

RECENT  FRACTURE  OF  SHAFT  OF  FEMUR— OPERA- 
TIVE REDUCTION— PLATING 

Summary:   Clinical  history  of  patient;   comments  and  operation;   recapitulation; 
postoperative  comments. 


CLINICAL  HISTORY  OF  PATIENT 
The  patient,  a  male  aged  eight  years,  was  admitted  to  hospital 
October  19, 19 14.     The  family  history  was  negative.     Six  months 
ago  he  had  pertussis. 


Fig.  324. — Preoperative  skiajj;ram  oi  fracture  of  shaft  of  femur,  showing  extent  of 
displacement  of  fragments  (anteroposterior  view). 

The  present  injury  was  received  the  day  of  admission.     While 
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crossing  the  street  the  patient  was  struck  by  a  moving  automobile 
and  knocked  to  the  ground.  He  tried  to  get  up,  but  could  not  on 
account  of  the  severe  pain  in  the  left  lower  extremity  above  the 
knee.  No  bones  protruded  through  the  skin.  The  foot  was 
everted.     The  patient  was  brought  to  hospital  and  an  extension 


Fig.  325. — Same  as  preceding  figure  (lateral  view). 

with  a  weight  of  ten  pounds  was  apphed  to  the  limb.     Skiagrams 
were  taken  (Figs.  324  and  325). 

COMMENTS  AND  OPERATION 
Dr.  Murphy  (November  3,  19 14):    [Incision  and  exposure 
of  fragments.]     There  is  the  hematoma  about  the  site  of  frac- 
ture.    Note  how  the  bone  is  fragmented,  and  how  hard  it  is. 
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He  has  a  great  muscular,  as  well  as  bony,  development  for  a 
boy  of  his  age.  [The  fracture  was  reduced  and  plated  (Figs. 
326  and  327)  with  the  same  technic  as  in  the  previous  case.] 


RECAPITULATION 
Let  the  record  show  that  the  field  is  perfectly  dry  after  in- 
serting the  plate;   that  the  entire  operation  was  performed  with- 


Fig.  326. — Postoperative  skiagram  of  fracture  of  shaft  of  femur  showing  Lane 
plate  in  situ.  Note  extensive  subperiosteal  callus  formation  (anteroposterior  view, 
taken  six  weeks  after  operation). 

out  hand-contacting;  that  there  was  great  difficulty  in  accom- 
plishing the  reduction;  that  it  required  the  entire  pressure  of  the 
lever  to  straighten  the  fragments;  that  the  fracture  was  reduced 
without  compHcations  and  good  alinement  was  obtained;    and 
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that  a  six-screw  plate  was  inserted  and  a  plaster-of -Paris  dressing 
applied. 

There  will  be  great  tension  upon  the  plate. 

POSTOPERATIVE  COMMENTS 
We  operated  upon  this  patient  two  weeks  after  the  fracture 
was  received,  after  having  made  a  number  of  futile  attempts  at 


Fig.  327. — Same  as  previous  figures  (lateral  view).     Note  absence  of  deformity  and 
note  also  good  alinement. 


reduction  and  retention  of  fragments — one  under  anesthesia. 
The  luxation  recurred  each  time.  By  the  end  of  two  weeks  the 
tissues  about  the  fracture  have  attained  their  maximum  powers, 
both  of  resistance  against  bacterial  invasion,  and  of  regenerative 
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activity.  Immediately  after  the  accident,  on  the  other  hand, 
the  opposite  conditions  obtain.  You  all  know  how  much  more 
dij6&cult  it  is  to  infect  a  granulation- wound  than  a  fresh  woimd. 

[Cases  of  fracture  of  the  lower  third  of  the  femur  have  been 
previously  published  in  the  Clinics  December,  191 2,  pp.  853- 
860;  August,  1913,  pp.  617-624,  in  which  phosphor-bronze  plates 
were  used  and  Dr.  Murphy's  bone-skid  is  illustrated;  June,  1914, 
pp.  545-556,  in  which  the  fracture  was  compound  and  the  lower 
end  of  the  upper  fragment  penetrated  the  knee-joint  and  rested 
under  the  patella.] 

[Note. — There  was  complete  primary  union  of  soft  parts  and 
bone.     The  end  result  is  reported  as  excellent.] 


RIGHT  KNEE:  LUXATION  WITH  FRAYING 
OF  INTERNAL  SEMILUNAR  CARTILAGE 
AND  OSTEOPHYTE— ARTHROTOMY— EX- 
CISION OF  SEMILUNAR  CARTILAGE  AND 
OF  OSTEOPHYTE.  LEFT  KNEE:  HYPER- 
TROPHIC OSTEOARTHRITIS.  TALK  ON 
ORIGIN,  NATURE,  AND  TREATMENT  OF 
BONE  AND  JOINT  INFECTIONS 

Summary:  Clinical  history  of  patient;  comments — primary  foci  of  acute  metastatic 
arthritides;  interpretation  of  the  skiagrams;  analysis  of  history;  classification 
of  the  metastatic  arthritides;  luxation  of  patella  confused  with  luxation  of  semi- 
lunar cartilage;  operation — internal  semilunar  cartilage  loosened  in  the  middle 
and  frayed  out  at  the  edges;  no-hand-contacting  of  joint;  great  strength  and 
tensile  power  of  fibrous  capsule;  the  fibrous  capsule  as  the  "leather-bottle" 
of  the  joint;  recapitulation;  postoperative  comments — cofifer-damming  of 
joint  preparatory  to  operation  indicated,  especially  in  the  aged.  Talk  on  Dr. 
Murphy's  plan  for  treating  joint-infections;  significance  of  chill  in  prognosis 
of  joint-infection;  bacteriology  of  joint-infections;  "defensive  pus";  earlier 
contradictory  bacteriologic  findings  in  Neisserian  infections;  experiments  with 
pneumococci;  value  of  Buck's  extension;  two  sources  of  pressure  in  an  inflamed 
joint;  treatment  of  acute  metastatic  osteomyeUtis;  the  wrong  treatment  of  an 
acutely  infected  joint  vs.  the  right  method;  effects  of  treatment;  preparation 
of  vaccines;  the  ancient  Venice  turpentine  "quasi- vaccine"  method. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  female  aged  sixty-three  years,  was  admitted 
to  hospital  June  8,  19 14.  The  family  and  past  histories  were 
negative. 

When  the  patient  was  eight  years  of  age  she  fell  and  struck 
the  right  knee  upon  a  broken  bottle,  cutting  a  gash  just  internal 
to  the  patella.  From  that  time  until  sixteen  years  ago  (1898) 
the  right  knee  often  became  locked  so  that  she  could  not  walk, 
compeUing  her  to  go  to  bed  for  rehef .  The  knee  sometimes  re- 
mained locked  for  from  three  to  ten  days  at  a  time.    When  the 
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'* unlocking"  occurred,  it  took  place  during  sleep,  and  it  was  for 
this  reason  that  she  went  to  bed  whenever  the  locking  happened. 
During  these  attacks  the  knee  was  painful  and  always  tender. 
The  locking  was  especially  prone  to  occur  whenever  the  patient 
threw  the  leg  quickly  or  violently  to  the  right,  or  in  rising  quickly 
from  a  sitting  position. 

Twenty  years  ago  (1894)  she  was  in  a  runaway  accident  and 
was  thrown  from  a  carriage,  f aUing  with  her  full  weight  upon  both 
knees.  Soon  after  this  incident  a  grating  sensation  developed 
in  the  right  knee  on  both  active  and  passive  motion.  This 
grating  has  gradually  increased  in  intensity  and  frequency  until 
now  it  is  constant,  and  accompanied  by  considerable  pain.  The 
knee  often  puffs  up,  but  never  becomes  red.  The  patient  has 
never  had  chills  or  fever  with  the  swelling  of  the  joint.  The  pain 
in  the  knee  becomes  particularly  severe  if,  she  rotates  the  body 
without  moving  the  feet. 

Six  years  ago,  in  1908,  the  left  knee  began  to  bother  her,  but 
in  a  different  manner — by  grating  but  never  locking^  and  causing 
pain  on  movement.  There  is  a  "drawing  feeling"  on  the  back 
of  the  knee  and  in  the  muscles  of  the  thigh,  and  the  knee  has  gradu- 
ally become  weaker  with  the  progress  of  the  affection.  At 
present  the  patient  cannot  bend  the  knee  sufficiently  to  climb 
stairs. 

About  one  year  ago  she  consulted  a  physician  who  told  her 
that  she  had  a  growth  in  both  knees  and  that  the  knee-cap  was 
roughened.  This  roughening,  he  said,  was  the  cause  of  the  pain. 
He  also  informed  her  that  she  had  "kidney  trouble." 

COMMENTS 
Dr.  Murphy  (June  11,  19 14):  The  left  knee  shows  a  typical 
hypertrophic  arthritis.  The  sequence  in  the  right  knee  was 
trauma  first,  then  luxation  of  the  internal  semilunar  cartilage, 
then  the  development  of  traimiatic  osteoarthritis  with  the  peri- 
osteal and  cartilaginous  ossifications  which  one  sees  here  in  the 
skiagrams  (Figs.  328  and  329),  and  which  have  given  her  so 
much  trouble.  Undoubtedly  the  underl)dng  trouble  in  both 
knees  is  of  the  same  type — ^metastatic  arthritis  from  some  focal 


knees:  luxation  and  osteoarthritis 
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infection.  These  metastatic  infections  are  very  frequently  asso- 
ciated with  chronic  alveolar  abscesses  when  the  arthritis  is  of  the 
slowly  progressive,  chronic  type.  The  acute  type  of  metastatic 
arthritis,  on  the  other  hand,  has  its  origin,  as  a  rule,  in  a  naso- 
pharyngeal and  occasionally  a  tonsillar  infection.     I  have  sent 


Fig.  328. — Preoperative  skiagram  of  right  knee-joint,  showing  traumatic  osteo- 
arthritis. Note  "lipping"  of  articular  edges  of  femur  and  tibia  (anteroposterior 
view). 


for  the  skiagrams  of  a  recent  case  which  is  almost  the  counter- 
part of  this  one.  The  frontal  skiagram  of  that  patient's  knee  is 
almost  identical  with  the  frontal  picture  of  this  knee. 

At  present  the  condition  of  the  semilunar  cartilage  is  not  so 
important  to  the  patient  as  the  secondary  compHcations  which 
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have  developed  in  the  knee.  See  the  osteophyte  which  projects 
from  the  upper  surface  of  this  patient's  tibia  into  the  knee-joint ! 
(Fig.  329). 

In  the  other  patient's  knee  the  intra-articular  osteophyte 
had  its  origin  from  the  external  tubercle  of  the  spine  of  the  tibia 


Fig.  329, — Same  as  preceding  figure  (lateral  view).     Note  large  osteophyte  spring- 
ing from  anterior  margin  of  articular  surface  of  tibia. 


and  projected  into  the  center  of  the  joint:  in  the  patient  before 
us  this  bony  spicule  is  located  on  the  anterior  lip  of  the  tibial 
surface  (Fig.  329).  The  other  patient  also  gave  a  definite  history 
of  trauma  to  the  knee,  which  appeared  to  stand  in  causative 
relation  to  the  subsequent  changes.  Twenty-five  years  ago  he 
received  a  stab-wound  in  the  knee,  almost  or  actually  at  the  site 
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where  the  osteophyte  developed  later.  The  osteophyte  has,  in 
fact,  the  exact  appearance  of  a  dagger- tip,  so  that,  had  the  skia- 
gram not  shown  the  projection  to  be  bony  in  structure  and  in 
density,  we  might  have  thought  that  a  piece  of  the  knife  had 
been  left  in  the  joint. 


Fig.  330. — Hj'pertrophic  osteoarthritis  of  left  knee-joint.  Note  "lipping"  of 
external  condyle  of  femur  and  of  both  tibial  tuberosities.  Note  also  obliteration  of 
space  between  internal  condyle  of  femur  and  internal  tuberosity  of  tibia,  owing  to 
partial  destruction  of  internal  semilunar  cartilage  (anteroposterior  view). 


Let  us  analyze  the  history  of  our  patient.  First  she  received 
the  bottle-trauma  to  the  right  knee-joint,  and  this  trauma  caused 
laceration  and  luxation  of  the  semilunar  cartilage.  As  the  result 
of  the  irritation  of  the  displaced  cartilage  there  developed  trau- 
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matic  synovitis,  which,  by  its  recurrence,  produced  thickening 
and  then  chondrification  of  the  capsule.  The  capsule  became 
more  and  more  cartilaginous  and  thickened,  until  finally  an  ossi- 
fication developed  in  the  base  of  the  cartilage.  It  is  not  until 
such  extensive  pathologic  changes  have  developed  that  most  of 


Fig.  331. — Hypertrophic  osteoarthritis  of  left  knee-joint.     Note  internal  condyle  of 
femur  resting  directly  upon  internal  tuberosity  of  tibia  (lateral  view). 


these  cases  of  injury  to  the  semilunar  cartilage   fall  into  our 
hands. 

Here  are  the  skiagrams  of  the  left  knee-joint  (Figs.  330,  331). 
You  see  an  absorption  of  all  the  cartilage  over  the  internal  tuber- 
osity of  the  tibia,  and  that  the  internal  condyle  of  the  femur  has 
descended  until  it  is  lower  than  the  one  on  the  right  side  (Fig. 
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330).  In  the  left  knee-joint  hypertrophic  arthritis  has  developed 
— a  condition  which  differs  entirely  from  that  on  the  side  upon 
which  I  am  going  to  operate.  Upon  the  upper  surface  of  this 
left  knee-joint  the  cartilage  has  disappeared  entirely. 

The  lesions  that  in  the  early  days  were  classified  as  rheumatoid 
conditions  we  now  believe  are  septic  conditions.  In  the  work  on 
the  joints  that  has  lasted  over  a  period  of  twelve  years,  or  since 
we  performed  our  first  arthroplasty,  and  thirteen  years  since  we 
began  the  preparation  of  the  work,  we  have  begim  to  recognize 
the  sources  of  infection  that  produce  definite  and  clean-cut  types 
of  secondary  lesions. 

We  divide  arthritides,  first  of  all,  into  the  acute  type.  The 
source  of  infection  in  the  acute  type  is  first  and  most  commonly 
the  pharynx;  secondly,  the  nasal  mucous  membrane;  thirdly, 
the  urethra  (gonorrhea) ;  fourthly,  the  tonsils.  While  the  tonsil 
has  been  most  feared  as  the  source  of  acute  metastatic  arthritis, 
the  pharynx  is  in  reality  the  commonest  source.  When  the  in- 
fection is  confined  to  the  tonsil  alone,  there  rarely  arises  an  acute 
metastatic  arthritis. 

Furthermore,  we  have  learned  that  there  are  definite  days 
upon  which  these  metastases  fall  due.  Once,  in  checking  up  our 
Neisserian  infections,  we  found  that  95  per  cent,  of  the  metastatic 
arthritides  in  gonorrhea  occurred  between  the  eighteenth  and 
the  twenty-second  day.  One  patient  attributed  his  sore  joint  to 
exposure  to  inclement  weather;  another,  to  his  having  caught 
cold;  the  third,  to  his  having  jumped  over  a  fence,  and  the  fourth 
to  something  else:  the  clinical  fact  remains,  however,  that  it  was 
the  coincidence  of  the  event  with  the  completion  of  the  evolution 
of  the  metastatic  gonorrheal  arthritis  that  misled  the  patient. 
From  this  you  see  that  the  evolution  of  gonorrheal  arthritis  has 
a  definite  course,  and  that  it  is  not  an  accident  to  which  these 
metastases  have  heretofore  been  charged.  So,  too,  in  typhoid 
fever  a  typhoid  joint-metastasis  rarely  occurs  before  the  end  of  the 
third  week:  most  of  them  occur  between  the  fourth  and  sixth 
weeks.  Pneumococcic  infections  and  those  of  the  grip  type  occur 
practically  always  between  the  eleventh  and  fourteenth  days 
VOL.  IV — 77 
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after  the  onset  of  the  infection:  initiated  by  a  chill,  one  or  more 
joints  may  be  involved  in  the  metastases  at  this  definite  time. 

The  second  division  of  arthritides  is  the  slow,  gradually 
destructive  type,  and  we  speak  of  these  as  acute  or  chronic 
rhemnatoid  arthritides,  with  special  reference  to  the  chronic, 
which  is  called  hypertrophic  (rheumatoid)  arthritis.  The  large 
majority  of  the  cases  of  hypertrophic  arthritis  is  associated  with 
the  infections  of  the  alveolar  tjrpe  or  abscesses  at  the  roots  of  the 
teeth.  I  have  a  man  now  coming  to  the  ofiice  whose  attacks  of 
arthritis  coincided  with  his  attacks  of  tooth  trouble.  He  had 
six  teeth  drawn  and  the  roots  of  all  were  so  diseased  and  had  such 
offensive  pus  that  you  could  hardly  stay  in  the  dentist's  office 
while  the  teeth  were  being  extracted.  Of  course,  the  abscesses 
were  present  when  the  teeth  were  defectively  filled,  otherwise 
they  would  not  be  there  now. 

We  are  now,  in  our  cases,  checking  up  to  find  out  just  what 
type  of  infection  started  a  given  case  of  arthritis.  We  are  getting 
results  in  proportion  to  the  accuracy  with  which  we  arrive  at  the 
source  of  the  infection  when  using  vaccines.  There  is  no  vaccine 
that  will  benefit  this  patient's  knee-joints:  it  is  like  calling  the 
fire  engine  to  restore  the  furniture  after  a  fire  has  destroyed  it. 

There  is  another  lesion  with  which  luxation  of  the  semilunar 
cartilage  is  very  frequently  confounded,  and  that  is  luxation  of 
the  patella :  this  mistake  had  been  made  in  practically  every  case 
of  luxation  of  the  patella  that  has  come  to  us.  Thus,  in  nine 
cases  of  luxation  of  the  patella  all  were  diagnosed  as  recurrent 
luxations  of  the  semilunar  cartilage,  with  the  exception  of  two, 
of  which  one  was  congenital  and  the  other  a  case  of  double  luxa- 
tion, which  was  pathologic.  The  reason  for  this  mistake  is  that 
in  their  symptoms  luxations  of  the  patella  mimic  recurrent  luxa- 
tions of  the  semilunar  cartilage,  and  the  physician  rarely  ever 
arrives  before  the  luxated  patella  is  replaced. 

OPERATION 
[Incision.]     I  want  you  to  note  the  point  we  have  made  in 
connection  with  the  lodgment  of  metastatic  infections  in  the 
joint  tissues,  namely,  that  the  infection  does  not  select  the  free 
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cavity  of  the  joint,  nor  the  surface  of  the  synovial  membrane, 
but  lodges  in  this  tissue  I  am  exposing  now — the  subsynovial 
layer  of  the  joint-capsule — ^in  which  are  located  the  vessels  and 
the  lymph-spaces.  The  subsynovial  layer  is  sandwiched  between 
the  synovial  membrane  and  the  fibrous  capsule  proper. 

[Cuts  through  the  synovial  membrane.]  Now  I  am  down 
upon  the  tuberosity  of  the  tibia.  Here  is  the  internal  semilunar 
cartilage,  and  you  see  that  it  is  loosened  in  its  middle:  see  the 
hypertrophied  villous  mass  that  insinuates  itself  between  the 
bone-ends  and  which  by  its  irritation  keeps  up  a  recurrent  in- 
flammation! Now  I  want  to  show  you  the  frayed  edges  of  the 
cartilage  as  I  remove  it:  that  part  of  the  semilunar  cartilage  has 
"gone  to  a  frazzle";  it  has  been  subjected  to  pressure  all  the 
time.  [Removes  internal  semilunar  cartilage  and  demonstrates 
it.]  There  is  the  part  that  was  inside  of  the  joint;  there  is  that 
hypertrophied  villous  mass  that  extended  clear  across  the  midline 
of  the  joint;  there  is  the  osteophyte  which  you  saw  in  the  skia- 
gram (Fig.  329) — it  is  merely  the  sequence  of  the  constant 
traumatic  irritation.  You  can  see  how  the  chronic  synovitis 
has  affected  that  bony  surface  which  has  been  absorbed  beneath 
the  cartilage. 

You  will  note  that  we  never  let  anything  into  that  joint  that 
had  contacted  with  our  hands,  or  contacted  with  anything  that 
had  touched  the  hands:  this  is  the  key  to  the  prevention  of  in- 
fection, and  therefore  to  the  ultimate  results.  The  most  difficult 
part  of  this  technic  is  to  tie  the  catgut  with  instruments.  A  man 
in  Australia  sent  me  two  instruments  for  this  purpose,  but  they 
were  just  as  awkward  in  my  hands  as  chop-suey  sticks,  yet  he 
could  use  them  most  dextrously. 

I  am  now  bringing  back  and  reuniting  the  edges  of  the  synovial 
membrane:  we  have  endeavored  not  to  traumatize  its  under 
surface  at  all.  Next,  I  close  up  the  fibrous  capsule  of  the  joint. 
.  .  .  This  fibrous  capsule  does  not  look  like  a  tough,  fibrous 
membrane,  but  in  our  experiments  we  found  that  it  withstood 
an  hydraulic  pressure  of  from  twenty  to  one  hundred  and  forty 
pounds  before  it  ruptured.  Its  great  strength  is  due  to  its  ab- 
sence of  vascularity;  its  great  tensile  power  accounts  for  reten- 
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tion  of  the  products  of  infection  within  the  joint  for  such  a  long 
period  of  time,  differing  from  the  comparatively  shorter  retention 
of  the  products  of  infection  in  the  cellular  or  soft  structures,  the 
strength,  tension,  and  resistance  to  infective  destruction  of  which 
are  much  less. 

In  the  soft  parts  you  get  an  infection  that  slowly  destroys 
the  tissues  and  soon  comes  to  the  surface.  On  accoimt  of  its 
non-vascular  condition  the  fibrous  capsule  remains  like  a  leather 
bottle,  retaining  the  products  of  infection  within  the  joint  under 
a  certain  amount  of  tension  for  weeks  and  months  at  a  time. 
When  you  analyze  the  destructive  effects  of  infection  in  a  joint 
you  must  take  into  consideration  the  factors  that  obtain  in  other 
tissues.  First,  you  must  consider  that  the  destruction  is  pro- 
duced by  the  toxic  and  the  biotic  effects  of  the  microorganisms, 
the  extent  depending  upon  their  virulence;  secondly,  that  the 
destructive  effect  of  infection  is  enormously  increased,  all  other 
things  being  equal,  by  the  tension  under  which  the  products  of 
infection  are  held. 

There  is  no  bleeding  from  the  operative  field. 

RECAPITULATION 
Let  the  record  show  that  the  outer  margin  of  the  internal 
semilunar  cartilage  was  frayed  and  spread  out  over  the  joint; 
that  there  was  a  hypertrophic  villous  mass  beginning  in  the  mid- 
line and  extending  into  the  joint;  that  in  removing  this  mass  the 
dissection  extended  over  to  the  left  side,  as  well  as  to  the  right 
side,  of  the  ligamentum  patellae;  that  the  internal  semilunar 
cartilage  was  excised;  that  the  tubercle  of  the  ossifying  carti- 
laginous new-growth  was  chiseled  off;  and  finally  that  the  limb 
was  dressed  in  extension  with  a  weight  of  20  poimds  applied  to 
the  Buck's  apparatus.  Let  the  record  show  further  that  the 
operation  was  performed  without  hand-contacting. 

POSTOPERATIVE  COMMENTS 
At  her  age  patients  have  Kttle  or  no  resistance  against  in- 
fection.    Senile  arteriosclerotic  changes  are  common,  and  herald 
the  diminished  resistance  to  every  type  of  infection.     Ten  days 
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ago  our  patient  had  an  intra-articular  injection  of  2  per  cent, 
solution  of  formalin  in  glycerin  to  produce  a  chemical  inflamma- 
tion to  coffer-dam  the  lymph-spaces  and  to  stimulate  polymorph- 
leukocytosis,  thus  making  the  interior  of  the  knee-joint  resemble 
a  granulating  surface  more  than  a  fresh,  gHstening  synovial 
membrane. 

The  Buck  extension  apparatus  will  be  retained  two  weeks, 
and  at  the  end  of  this  time  we  shall  gradually  lighten  the  weight 
imtil  we  remove  it  entirely. 

Here  is  another  patient  who  had  almost  an  identical  condition 
in  so  far  as  the  recurrent  synovitis  is  concerned,  but  he  did  not 
have  a  displaced  semilunar  cartilage:  he  had  a  stab  wound  of  the 
knee-joint.  He  is  about  ready  to  go  home,  and  we  are  just  be- 
ginning to  let  him  walk.  It  is  four  weeks  since  he  was  operated 
upon.  He  did  not  have  metastatic  arthritis,  but  chronic  me- 
chanical synovitis  due  to  constant  irritation  of  the  surface  of  the 
joint  by  the  osteophyte  shown  in  the  picture.  He  got  up  about 
three  weeks  after  the  operation.  You  see  he  walks  aroimd  in 
the  daytime :  we  leave  the  Buck  extension  on  at  night. 

TALK  ON  ORIGIN,  NATURE,  AND  TREATMENT  OF  BONE  AND 
JOINT  INFECTIONS 

In  the  management  of  these  joint-infections  we  have  outlined 
a  fairly  definite  plan.  In  the  first  instance,  we  regard  every  case 
of  acute  arthritis  as  a  surgical  lesion  that  is  secondary  to  a  primary 
focus  of  infection  in  some  other  part  of  the  body.  In  other  words, 
we  consider  that  acute  arthritides  are  lesions  of  infection,  rather 
than  of  metaboHsm.  That  the  metabolic  changes  have  an  in- 
fluence in  the  course  of  some  of  these  joint-diseases  is  beyond 
question;  but  in  the  case  of  acute  arthritis,  the  lesion  is  due  to 
an  infection.  When  metastatic  involvement  of  a  joint  is  initiated 
by  a  chill,  we  always  estimate  that  one  joint  at  least  will  have 
bony  ankylosis  as  a  sequence  of  the  infection,  unless  it  be  managed 
along  other  lines  than  those  along  which  such  joint  infections 
have  been  managed  in  the  past. 

I  remember,  in  one  of  my  very  early  lectures,  when  I  was  an 
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intern  in  the  Cook  County  Hospital,  that  Dr.  Hollister  made  this 
differentiation  between  the  types  of  arthritis :  at  that  time  pyemia 
was  very  common  and  developed  from  numerous  infections  that 
were  improperly  treated.  He  said  to  me:  "Doctor,  that  pa- 
tient hasn't  pyemia  because  the  arthritis  did  not  begin  with  a 
chill;  he  has  rheumatism."  Though  a  medical  practitioner,  Dr. 
Hollister  had  learned,  even  at  that  time, — one-third  of  a  century 
ago, — to  differentiate  the  severe  arthritic  cases  that  came  di- 
rectly from  the  septic  wounds  which  prevailed  in  those  days,  and 
which,  forecasting  from  the  initial  chill,  would  eventuate  in  great 
disability  to  the  patient.  We  have  just  reverted  to  that  same 
principle,  which  holds  with  equal  force  at  the  present  time. 
The  patient  who  develops  an  infection,  then  a  chill,  and  then 
an  arthritis  or  multiple  arthritides,  is  going  to  have  ankylosis  of 
one  or  more  of  the  large  joints. 

Except  in  the  streptococcic  type,  the  bacterial  emboli  lodge 
in  the  subsynovial  vascular  and  lymphatic  tissue  which  lines 
the  fibrous  layer  of  the  capsule.  Because  the  bacteria  lodge  on 
the  "wrong"  (external)  side  of  the  synovial  membrane  no  micro- 
organisms are  foimd  in  early  aspirated  fluid,  and  their  absence 
from  the  joint  synovial  fluid  but  corresponds  with  our  experience 
with  the  abdominal  synovial  fluid.  For  a  long  time,  in  every 
case  of  acute  appendicitis  when  infections  exist  close  to  the 
peritoneimi,  but  have  not  ruptured  into  it,  we  were  swabbing 
out  the  pus  which,  upon  bacteriologic  examination,  was  reported 
as  sterile.  The  microorganisms  had  not  left  the  local  focus  of 
infection,  nor  penetrated  the  peritoneal  serous  membrane,  and 
that  creamy  seriun  that  proved  sterile  was  "defensive  pus" — 
lymph,  full  of  lymphocytes  and  full  of  polymorphs  ready  to 
poimce  upon  attacking  bacteria.  Exactly  the  same  sterility 
of  the  effusion  occiurs  in  the  joints.  In  the  early  stages  the 
aspirations  are  negative  time  and  again  until  finally  one  day  you 
aspirate  the  fluid  and  fuid  microorganisms  free  in  the  joint:  that, 
however,  is  usually  in  the  later  stages  of  the  disease. 

You  will  recall  the  contradictory  results  obtained  in  the 
earlier  aspirations  of  Neisserian  joint-infections.  One  investi- 
gator aspirated  the  synovial  fluid  early  and  found  no  gonococci; 
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another  aspirated  later  and  found  gonococci;  a  third  aspirated 
still  later  and  found  none,  as  all  had  been  removed  from  the  fluid 
of  the  joint  through  the  phagocytes  by  this  time,  but  they  still 
existed  in  the  tissue.  None  of  these  investigators  had  learned 
that  the  finding  of  the  microorganisms  depended  upon  the  prox- 
imity of  the  time  of  aspiration  to  the  time  the  metastasis  took 
place.  These  findings  were  at  first  very  misleading,  because  the 
infection  was  then  supposed  to  be  a  surface  infection  of  the 
synovial  membrane,  whereas  now  we  know  that  the  bacterial 
emboli  lodge  beneath  (outside  of)  the  synovial  membrane  that 
immediately  covers  and  protects  the  joint. 

We  have  had  some  very  instructive  experiments  made  by  Dr. 
Schrager  in  connection  with  the  pneimaococcic  infections,  which 
are  very  virulent  in  animal  joints,  particularly  in  dogs.  He  in- 
jected a  half-syringeful  of  pneumococci  into  the  front  knee-joint 
of  a  dog  without  traumatizing  the  joint.  Next,  using  the  same 
fine  hypodermic  needle,  he  injected  the  other  knee-joint  with  the 
remaining  half-syringeful,  at  the  same  time  extensively  scratching 
and  irritating  the  synovial  surface  with  the  needle.  In  this 
traumatized  knee-joint  he  produced  a  phlegmon  that  was  fatal 
for  the  dog.  The  joint  that  was  not  tramnatized  underwent 
complete  resolution  without  incapacitating  the  dog  at  all.  These 
experiments  show  the  r61e  that  traimia  to  the  sjmovial  surface 
of  the  joint  plays.  So,  also,  if  you  disturb  the  vascular  subserous 
tissue  that  lines  the  synovial  membrane  of  the  joint  the  same 
intense  infection  arises.  These  experiments  were  performed  in 
the  very  early  days  of  our  joint-investigations,  and  helped  estab- 
Ksh  a  very  great  respect  for  every  type  of  joint-trauma.  It  took 
us  twenty-five  years  to  learn  similar  facts  concerning  trauma  of 
the  peritoneum:  every  time  one  traimaatizes  the  peritoneum  one 
increases  the  danger  of  bacterial  peritonitis. 

In  the  management  of  these  cases  of  acute  arthritis  we  apply 
traction  by  means  of  Buck's  extension  to  relieve  the  intra- 
articular pressure  due  to  the  spasmodic  contraction  of  the  muscles. 
Infection  destroys  not  alone  by  its  bacterial  toxins,  but  also  by 
this  increased  intra-articular  pressure.  In  the  joint  there  are  two 
different  sources  of  pressure — that  from  the  tension  of  the  joint- 
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exudate,  and  that  from  the  immobilizing  or  guarding  contraction 
of  the  regional  joint-muscles.  In  infections  elsewhere  than  in 
joints  there  is  only  one  source  of  pressure. 

In  the  treatment  of  metastatic  osteomyelitis,  what  should  one 
do  within  the  first  twenty-four  hours?  Trephine  or  vent  the 
bone  to  relieve  the  tension  and,  if  opened  within  the  first  twenty- 
four  hours,  no  necrosis  will  result,  so  that  curetting  is  unnecessary, 
and  the  bone  heals  right  up.  What  is  the  wrong  way  of  treating 
an  infected  knee-joint?  By  applying  a  poultice  and  waiting 
six  weeks  with  the  products  of  the  infection  in  the  joint  held 
under  double  pressure — the  capsular  pressure  and  the  intra- 
articular pressure — until  the  cartilage  of  the  joint  is  destroyed. 

The  proper  method  of  treating  an  acutely  infected  joint  con-' 
sists  of  two  measures:  first,  apply  an  extension-apparatus  and 
apply  it  immediately;  that  relieves  the  pain,  lessens  the  Hability 
of  destruction  of  the  intra-articular  cartilages  and  of  the  synovial 
membrane,  and  prevents  deformities  and  luxations;  secondly, 
aspirate  to  relieve  the  tension  of  the  infection-products. 

We  have  in  the  hospital  a  most  beautiful  illustration  of  a 
metastatic  infection  in  the  wrist- joint  of  a  patient  whose  tempera- 
ture was  103°  F.  We  aspirated  once  only,  and  the  synovitis 
disappeared  rapidly.  There  was  "defensive  pus'' — ^when  we 
came  to  look  for  microorganisms  none  was  found.  This  "de- 
fensive pus"  indicated  that  the  subsynovial  vascular  layer  of  the 
capsule  was  infected,  and  then,  in  order  to  supply  an  additional 
means  of  defense,  we  injected  the  joint  with  a  2  per  cent,  solution 
of  formalin  in  glycerin.  Formalin  produces  a  polymorph  leuko- 
cytosis when  injected  into  a  joint. 

Effects  of  Treatment. — ^Aspirate  and  if  necessary  re- 
aspirate  the  joint  to  keep  down  the  tension  in  the  capsule,  thereby 
lessening  the  amount  of  destruction  of  the  non-vascular  synovial 
layer,  and  then  inject  it  with  a  2  per  cent,  solution  of  formalin 
in  glycerin  to  make  the  fluid  in  the  joint  sterile,  or  a  poor  cul- 
ture-medium, and  to  increase  the  polymorph  leukocytosis,  which 
factors  mean  increased  resistance. 

What  is  the  end-result  of  this  mode  of  treatment?  In  the 
first  instance,  let  us  state  that  the  joint  may  and  often  does  ad- 
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Vance  to  the  stage  of  bony  ankylosis.  Provided  that  the  limb 
has  been  kept  perfectly  straight  during  the  use  of  Buck's  ap- 
paratus, bony  ankylosis  in  the  extended  position  results  in  a 
limb  that  is  of  the  greatest  service  to  the  patient,  in  that  the  pain 
has  been  relieved  and  a  good  conformation  of  the  joint  is  main- 
tained. I  can  show  you  joints  that  have  assumed  all  sorts  of 
fantastic  shapes.  In  the  acute  infections  the  knee-joint  assumes 
the  position  of  flexion  by  preference  because  in  that  position 
the  joint  accommodates  the  greatest  quantity  of  fluid,  and  if 
allowed  to  go  on,  the  leg  flexes  upon  the  thigh  and  becomes 
ankylosed  in  flexion.  Such  deformity  may  be  avoided  by  the 
early  apphcation  of  extension. 

Why  do  I  lay  stress  upon  the  importance  of  preventing  de- 
formity? Formerly,  the  courts  held  us  responsible  for  the 
deformities  caused  by  fractures:  I  think  that  in  the  future  we 
are  going  to  be  held  absolutely  responsible  for  the  deformities 
caused  by  the  arthritides  as  well,  because  such  distortions  are 
unnecessary  and  always  easily  avoidable. 

In  all  these  acute  cases  we  endeavor  to  isolate  tne  micro- 
organism that  produces  the  infection,  and  we  then  prepare  and 
administer  vaccines  from  the  very  beginning.  If  we  cannot 
produce  an  autogenous  vaccine  we  estimate  the  source  and  path 
of  the  infection,  and  then  take  a  mixed  vaccine  of  the  type 
that  produces  a  like  infection.  If  the  source  be  the  pharynx — 
from  infection  of  which  metastatic  arthritis  is  most  commonly 
produced — then  we  make  cultures  at  the  time.  If  you  give 
freshly  prepared  mixed  vaccine  and  get  a  pronounced  reaction  in 
the  way  of  fever  and  leukocytosis,  that  patient  is  going  to  be 
benefited  by  the  injections,  because  you  have  approached 
the  type  of  his  infection.  The  same  benefit  may  be  predicted 
with  tuberculin.  If  you  give  a  dose  of  tuberculin  to  a  patient 
who  has  no  tuberculosis,  the  drug  would  have  no  more  effect 
upon  him  than  if  it  were  so  much  water:  he  might  have  any  other 
type  of  infection,  but  tuberculin  has  not  the  slightest  constitu- 
tional effect  upon  any  non-tuberculous  infection.  As  we  in- 
terpret it  from  a  clinical  standpoint,  the  greater  the  reaction  the 
closer  we  are  to  the  variety  of  microorganism  which  caused  the 
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infection.  The  theory  might  be  entirely  wrong,  but  it  at  least 
affords  a  working  basis,  and  our  clinical  observation  shows  that 
those  patients  in  whom  the  reaction  is  pronounced  derive  the 
greatest  benefit.     This  clinical  observation  is  not  new,  either. 

Thirty  years  ago  there  Hved  in  Liverpool  a  physician  who  ad- 
vocated producing  aseptic  suppurations  in  distant  portions  of 
the  body  for  the  relief  of  arthritis.  He  injected  ordinary  Venice 
turpentine  into  the  loin  or  the  buttock  to  produce  a  sterile 
abscess,  and  then  at  the  end  of  four  or  five  days  he  opened  the 
suppurating  focus  and  the  patient  got  well.  That  physician 
did  not  know  the  first  rudiments  of  bacteriology,  nor  of  vaccines, 
but  from  clinical  observation  he  found  out  that  he  got  results. 
The  abscess  did  not  consist  of  the  debris  caused  by  bacterial 
infection,  but  merely  of  serum  teeming  with  polymorphonuclear 
leukocytes — ^practically  loo  per  cent,  polymorphs.  It  also 
produces  a  constitutional  leukocytosis  which  probably  was  the 
most  potent  factor  in  the  relief  of  the  arthritides.  This  con- 
stitutional leukocytosis  is  similar  to  that  caused  by  the  formalin 
and  glycerin  injections.  Undoubtedly  his  clinical  observation 
was  accurate;  it  is  quite  in  consonance  with  our  more  recent 
knowledge  of  vaccines  and  their  effects. 

[Cases  of  fracture  or  luxation  of  the  semilunar  cartilages  have 
been  previously  published  in  the  Clinics  as  follows:  December, 
1912,  pp.  861-866  (fracture);  February,  1913,  pp.  47-51  (luxa- 
tion); ibid. J  pp.  53-57  (floating,  with  illustration  of  cartilage); 
June,  1913,  pp.  435-441  (luxated  and  displaced  across  median 
line  of  joint);  February,  1914,  pp.  1 51-160  (fracture  of  cartilage, 
associated  with  luxation  of  patella — illustrations  of  operation  for 
latter  condition) ;  December,  19 14,  pp.  1151-1157  (fracture  with 
exostosis — the  "penknife"  case  referred  to  above);  August, 
1915,  pp.  779-787  (fracture,  with  villous  synovitis — illustrations 
of  cartilage).     (See  also  the  next  case  of  the  present  number.)] 

[Note. — There  was  complete  primary  union  and  the  patient 
made  a  good  recovery.] 
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Summary:  Clinical  history  of  patient;  comments — varieties  of  internal  luxation 
in  knee-joint;  pathology  of  internal  luxation;  development  of  rice-bodies  in 
tuberculosis  of  joints;  method  of  completely  exposing  knee-joint;  palliative 
treatment;  immediate  operative  treatment;  operation — excess  of  synovial 
fluid;  semilunar  cartilage  fractured,  frayed,  and  flattened,  and  incorporated 
with  hypertrophied  villi;  cartilage  excised;  method  of  suturing  capsule  and 
then  skin;  no-hand-contacting  operation;  postoperative  comments — infection 
of  joint  vs.  peritoneal  serosa;  perforative  peritonitis  vs.  subperitoneal  in- 
fection; resistance  of  skin  vs.  synovial  membrane  to  abrasion  and  infection; 
infection  of  subsynovial  layer  of  capsule;  "defensive"  pus;  phagocytosis  of 
Metchnikoff;  use  of  Buck's  extension  to  combat  postoperative  traumatic 
reaction;  use  of  2  per  cent,  formalin  in  glycerin;  coffer-damming  of  tissues  a 
barrier  to  infection;  additional  note  four  months  after  operation. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  male  aged  fifty  years,  was  admitted  to  hospital 
September  9,  19 14.  The  family  history  reveals  that  one  sister 
died  of  pulmonary  tuberculosis.  The  past  history  shows  that 
he  had  pneumonia  at  thirty  years  of  age  and  again  at  thirty-nine. 

The  accident  that  led  to  the  present  trouble  was  received 
thirty-five  years  ago.  While  kicking  at  a  football  the  patient 
missed  the  ball  and  fell.  He  immediately  felt  a  severe  pain  in 
the  right  knee-joint  on  the  inner  side,  which  was  so  acute  that  he 
felt  faint.  He  could  not  flex  the  knee,  nor  could  he  walk.  Fifteen 
minutes  later,  on  attempting  to  get  up,  he  felt  much  relieved  and 
was  able  to  walk.  Four  hours  later  the  knee  was  slightly  swollen. 
The  soreness  lasted  about  three  days. 

Since  that  time  the  patient  has  had  at  least  twelve  attacks, 
occurring  at  different  intervals  and  upon  different  occasions. 
He  had  one  attack  while  getting  out  of  bed  in  the  morning :  upon 
putting  the  right  foot  down,  he  noticed  a  severe  pain  as  the  knee 
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moved,  but  by  turning  the  leg  in  different  directions  the  pain  was 
reheved.  The  last  attack  occurred  three  weeks  ago,  when  the 
knee  gave  way  with  pain.  Since  that  time  he  has  not  been 
comfortable  when  walking  or  when  standing  (Figs.  332  and  333). 


Fig.  332. — Preoperative  skiagram  of  case  of  luxation  of  right  internal  semi- 
lunar cartilage.  Note  absence  of  osteophytic  joint-changes.  Compare  to  previous 
case  (anteroposterior  view). 


COMMENTS 

Dr.  Murphy  (September  11,  1914):  Where  did  the  patient 
have  most  of  the  pain? 

Intern:  On  the  inner  side  of  the  knee-joint. 

Dr.  Murphy:  On  the  inner  side,  which  is  the  most  common 
position  for  the  pain  with  internal  luxations  of  the  knee-joint. 
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Of  the  luxations  that  occur  within  the  knee-joint,  you  have  first 
and  most  commonly  the  subluxation  or  fracture  of  the  internal 
semilunar  cartilage;  secondly,  subluxation  or  fracture  of  the 
external  semilunar  cartilage:  the  internal  is  luxated  or  fractured 
fifty  times  to  the  external's  once;    thirdly,  the  laceration  or 


Fig.  :^^^. — Preoperative  skiagram  of  case  of  luxation  of  right  internal  semilunar 
cartilage  (lateral  view). 


fracture  or  avulsion  of  the  tubercles  of  the  tibial  spine,  to  which 
the  crucial  ligaments  are  attached,  and  following  the  avulsion 
the  development  of  exostoses  at  the  sites  from  which  the  bone  has 
been  pulled  off  by  the  crucial  ligaments :  these  exostoses  impinge 
against  the  femur  and  cause  the  patient  considerable  trouble; 
fourthly,  the  loose  interarticular  floating  cartilage,  of  which  there 
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are  two  varieties — in  one  the  cartilage  is  partially  detached  and 
movable,  while  in  the  other  the  cartilage  is  completely  detached 
and  floating:  the  former  variety  is  the  easier  to  control  and  the 
easier  to  remove,  because  the  partially  detached  cartilage  re- 
mains within  a  definite  range  during  the  operative  approach  to  it. 

The  manner  of  pathologic  growth  of  these  cartilages  is  very 
interesting.  They  appear  to  grow  practically  the  same  as 
osteophytes  grow:  at  first  small,  with  the  continued  irritation, 
prohferation  appears  upon  the  surface:  whether  this  proUfera- 
tion  begins  on  the  surface  or  whether  it  is  an  extension  from 
within  has  not  been  definitely  determined,  but  it  is  believed  to 
be  formed  from  the  stretching  and  straining  due  to  recurrent 
trauma. 

All  these  varieties  of  luxations  within  the  knee-joint  produce 
serious  pathologic  changes  within  the  joint.  By  the  recurrent 
trauma  they  produce  first,  congestion;  secondly,  fixation  of  the 
joint;  thirdly,  swelling  and  edema  of  the  villi  of  the  synovial 
membrane.  As  these  vilh  become  detached  they  finally  get 
caught  between  the  joint-surfaces,  become  traumatized,  and 
afford  additional  sources  of  trouble.  Then,  if  you  keep  up  the 
trauma,  there  is  a  tendency  to  the  precipitation  by  the  trauma 
of  infective  microorganisms,  most  commonly  embolic  from  a 
primary  focus  of  infection  in  some  other  portion  of  the  body,  and 
less  commonly  tuberculous. 

When  tuberculosis  is  deposited  in  the  joint  synovial  mem- 
brane of  adults,  you  have  the  greatest  amount  of  trouble.  In 
these  cases  there  is  as  a  sequence  the  development  of  a  large 
swelHng.  The  viUi  become  elongated  to  the  size  of  a  grain  of 
rice,  a  grain  of  oats,  or  a  grain  of  wheat,  and  some  even  larger. 
They  are  later  detached  and  then  are  known  as  rice  (oryzoid) 
bodies  in  the  joint.  The  late  Dr.  Fenger  said  that  all  rice-bodies 
were  of  tuberculous  origin :  we  do  not  believe  this  to  he  the  case. 
We  beheve  that  rice-bodies  begin  in  hyperplasia  of  the  villi,  and 
that  the  detachment  of  the  hyperplastic  viUi  forms  the  rice- 
bodies.  That  rice-bodies  are  sometimes  associated  with  tubercu- 
losis is  beyond  question. 

The  continuance  of  recurrent  trauma  eventuates  in  complete 
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impairment  of  the  joint.  You  find  greatly  impaired  joints  of 
this  variety  more  commonly  in  stout  adults  and  in  women.  The 
pinching  of  the  villi  between  the  joint-surfaces  leads  to  the  pro- 
duction of  synovitis.  The  fibrous  portion  of  the  capsule  distends, 
while  the  subsynovial  portion  of  the  capsule  becomes  thickened, 
even  to  the  extent  of  from  one-half  to  three-fourths  of  an  inch. 
There  is  an  area  of  edema  outside  of  the  fibrous  capsule. 

The  question  arises  as  to  the  best  method  of  dealing  with  such 
traumatized  joints  in  fat  people — whether  to  open  the  joint 
entirely  and  clean  out  the  whole  synovial  membrane,  exposing  it 
by  splitting  the  quadriceps  tendon,  the  patella,  and  the  liga- 
mentum  patellae  (Clinics,  October,  1915,  Figs.  253-259,  pp.  1000- 
1003),  and  then  closing  up  by  bringing  the  edges  of  the  quadri- 
ceps tendon,  the  patella,  and  the  Hgamentum  patellae  together. 
This  (modified  Corner's)  method  affords  opportunity  for  a  full 
exploration  of  the  joint  with  the  least  manipulation — a  very 
important  desideratum.  You  will  recall  that  in  my  explorations 
of  the  knee-joint  performed  by  splitting  these  three  structures  I 
stated  that  the  only  structure  which  must  be  split  with  care  is 
the  patella:  it  is  split  in  its  long  axis  into  halves,  and  each  half 
is  retracted  to  its  own  side.  This  method  gives  an  ideal  ex- 
ploratory exposure. 

In  the  palliative  treatment  of  these  cases,  as  it  is  performed 
to-day  in  general  practice,  the  plan  is,  in  the  first  instance,  to 
put  the  part  at  rest.  Later,  when  the  patient  is  able  to  be  up 
and  about,  a  leather  knee-case  is  appHed  and  retained  for  months 
or  even  years.  This  conservative  method  occasionally  relieves 
the  condition  permanently,  but  if  the  semilunar  cartilage  is 
fractured  or  frayed — an  injury  of  the  knee-joint  which  Ruther- 
ford Morison  finds  to  be  by  far  the  commonest — then  the  method 
does  not  relieve  the  condition  at  all.  In  the  laboring  classes  in 
England,  particularly  at  Newcastle,  where  the  miners  work  with 
the  shovel  in  a  stooping  position,  it  is  a  common  thing  for  a 
miner  to  throw  out  the  internal  semilimar  cartilage.  When  this 
accident  occurs,  the  patient  is  sent  to  hospital,  and  as  soon  as  the 
reaction  from  the  trauma  has  established  itself,  the  joint  is 
opened  and  the  semilunar  cartilage  excised,  and  the  patient  is 
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back  at  work  within  three  weeks.  When  I  was  at  Newcastle 
three  years  ago  Morison  showed  me  over  500  specimens  of  ex- 
cised semilmiar  cartilages — a  number  that  conveys  to  you  some 
idea  of  the  frequency  of  this  injury. 

OPERATION 

[Incision.]  There  is  the  fibrous  capsule  of  the  joint:  see  it 
shining  as  a  membrane !  Inside  of  that  fibrous  capsule  is  situated 
the  tissue  to  which  we  have  called  attention  so  many  times — 
the  subsynovial  vascular  tissue,  where  the  bacterial  emboli  in 
cases  of  synovitis  find  lodgment.  You  see  there  is  plenty  of  it 
in  this  case.  Owing  to  the  presence  of  connective  tissue  from  the 
reciurrent  trauma  it  is  difficult  for  us  to  separate  this  subsynovial 
layer.  See  how  edematous  it  is!  It  is  infection  involving  this 
loose  periarticular  tissue  that  raises  such  havoc  when  virulent 
in  type.  Now  the  synovial  fluid,  of  which  there  is  an  excess, 
is  escaping.  There  you  see  the  internal  semilunar  cartilage,  and 
that  it  is  movable.  The  constrictor  has  not  been  applied  properly 
in  this  case  so  that  we  shall  remove  it  entirely.  Wherever  you 
do  not  obtain  complete  arterial  stasis,  but  produce  venous  stasis, 
then  the  tissues  bleed  more  profusely  with  the  constrictor  on 
than  with  the  constrictor  off.  [Removes  constrictor.]  Now  you 
see  that  the  venous  hemorrhage  has  stopped,  and  that  there  is  a 
slow  return  of  arterial  bleeding. 

That  cartilage  does  not  look  like  a  semilunar  cartilage  at  all. 
From  being  white  and  glistening  it  has  become  a  vascular  body. 
There  is  the  line  of  fracture  of  this  cartilage.  We  shall  excise 
it  together  with  the  fatty  tissue  around  it.  Let  me  show  you 
another  change.  In  place  of  the  fractured  end  of  the  cartilage 
being  smooth  it  is  ground  between  the  bone-ends  and  pinched 
imtil,  as  usual,  it  has  become  flattened  and  its  edge  frayed  out. 

Let  the  record  show  that  in  much  of  its  extent  this  cartilage 
does  not  resemble  a  semilimar;  that  it  is  fractured  circumferen- 
tially  and  that  from  the  repeated  grinding  hypertrophied  villi 
have  become  incorporated  with  it. 

We  shall  gently  brush  out  the  blood  from  this  field  so  as  to 
obtain  a  clear  view  of  this  deep  joint-space.    You  see  what  a 


FRACTURE  OF  INTERNAL  SEMILUNAR   CARTILAGE     1 233 

perfect  exposure  I  have  made.  I  shall  remove  all  these  fragments 
now. 

Let  the  record  show  that  the  internal  semilunar  cartilage  was 
found  to  be  completely  detached  from  the  tibial  tuberosity,  and 
that  the  fractured  end  projected  between  the  bone-ends  for  one- 
third  of  an  inch. 

See  where  the  cartilage  was  free — down  on  one  side!  The 
absence  of  attachment  below  shows  how  it  was  luxated. 

Let  the  record  show  that  the  internal  semilunar  cartilage  had 
so  changed  in  appearance  as  to  resemble  vascular  tissue. 

[Sutures  incised  edges  of  synovial  membrane.]  That  suture 
closes  the  synovial  portion  of  the  joint-capsule  and,  by  everting 
the  edges,  prevents  their  turning  in  and  becoming  a  source  of 
trouble  subsequently.  Now  I  close  the  fibrous  portion  of  the 
capsule.  In  beginning  this  cutaneous  suture  you  notice  that  we 
insert  the  first  stitch  in  the  middle  of  the  curved  incision:  had 
we  started  at  the  end,  the  apposition  would  not  have  worked  out 
evenly,  but  by  starting  in  the  middle  and  then  working  toward 
each  end,  there  is  obtained  a  good  cosmetic  effect. 

Let  the  record  show  that  after  approximating  the  edges  of  the 
synovial  membrane  and  of  the  fibrous  capsule  accurately,  the 
skin  was  closed  with  horsehair  sutures;  that  no  Hgatures  were 
used;  and  that  there  had  been  no  contacting  of  the  field  of  opera- 
tion either  with  the  gloved  hand  or  with  instrmnents  at  the  sites 
where  they  had  touched  the  gloved  hand. 

POSTOPERATIVE  COMMENTS 
The  strict  observance  of  asepsis  is  the  key  to  all  joint-work. 
Remember  that  in  operating  upon  joints  you  have  an  entirely 
different  proposition  from  that  of  operating  in  the  peritoneal 
cavity,  which  we  have  always  regarded  heretofore  as  the  most 
dangerous  place  for  infection  to  lodge  in.  But  in  connection  with 
the  peritoneiun  there  are  two  types  of  infection,  and  one  is  the 
surface-infection  of  the  peritoneum  which  comes  from  perfora- 
tion into  the  free  peritoneal  cavity,  while  the  other  is  the  sub- 
peritoneal type.  The  perforative  type  of  infection  is  never  so 
dangerous  as  the  suh peritoneal. 
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What  do  we  mean  by  the  subperitoneal  type  of  infection? 
It  is  the  type  of  infection  that  occurs  after  parturition  and  after 
abortion.  When  you  say  that  you  have  postparturient  perito- 
nitis or  postabortive  peritonitis,  that  is  not  what  you  mean: 
you  mean  that  you  have  postparturient  or  postabortive  sub- 
peritoneal infection.  The  infection  is  not  upon  the  surface  of  the 
peritoneum  at  all.  What  is  the  portal  of  entry  in  subperitoneal 
infections?  The  infection  enters  through  the  unhealed  lacerated 
cervix;  through  the  raw  surface  of  the  uterus  at  the  site  of  the 
placenta  after  its  detachment,  or  perhaps  through  an  abraded 
surface  of  the  uterine  cavity.  Where  do  the  lymphatics  from 
both  these  portals  of  infection  lead  to?  They  do  not  empty  into 
the  peritoneal  cavity  at  all,  but  into  the  subperitoneal  tissue  be- 
tween the  layers  of  the  broad  ligament,  the  infection  spreading 
under  the  peritoneum,  and  not  invading  the  peritoneum  itself. 
If  you  open  the  peritoneum  in  these  cases — and  Dr.  Bridge,  who 
is  present  to-day,  will  recall  the  autopsies  upon  which  these 
statements  are  based — he  will  remember  that  we  used  the  term 
dry  peritonitis — dry  because  the  infection  was  not  upon  the  sur- 
face, but  beneath  the  surface.  It  does  not  benefit  the  patient  to 
operate  upon  and  drain,  in  a  case  of  post-parturient  peritonitis, 
because  you  do  not  succeed  in  reaching  the  area  involved  in  the 
infection. 

Infection  in  the  subperitoneal  cellular  tissue  is  thus  entirely 
different  from  the  intraperitoneal  infection  that  is  due  to  perfora- 
tion of  an  appendix  or  of  an  ulcer  of  the  digestive  tube.  In 
perforative  peritonitis  the  infection  is  upon  the  surface  of  the 
peritoneum,  and  the  peritoneum  offers  great  resistance  to  the 
spread  of  the  infection,  just  the  same  as  the  synovial  membrane 
resists  infection  if  not  previously  subjected  to  trauma. 

In  this  case  Buck's  extension  apparatus  will  be  applied  at 
once,  because  that  joint  will  have  an  immediate  traumatic  reac- 
tion to  the  operative  onslaught.  The  degree  of  the  postoperative 
reaction,  however,  will  not  be  nearly  so  great  as  it  would  have  been 
had  that  joint  not  had  recurrent  attacks  of  synovitis.  If  the 
injury  to  the  cartilage  had  been  received  quite  recently  I  would 
have  injected  the  joint  with  a  solution  of  2  per  cent,  formalin  in 
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glycerin  and  produced  chemical  irritation  of  the  synovial  mem- 
brane to  resist  the  infection  by  coffer-damming  the  tissues.  But 
nature  has  coffer-dammed  well.  Dr.  Bridge  will  recall  that  in 
former  days,  when  operating  in  the  peritoneal  cavity  upon  a 
tumor  that  had  been  floating  around  within  it  for  a  long  time, 
there  was  little  danger  of  infection;  but  that  where  there  had  been 
no  previous  coffer-damming  infiltration,  as  in  the  case  of  a  bullet- 
wound,  or  when  opening  an  abdomen  in  which  there  had  been  no 
previous  infiltration,  fatal  peritonitis  was  more  liable  to  develop. 

Visiting  Physician:  How  long  do  you  leave  the  Buck  exten- 
sion apparatus  on? 

Dr.  Murphy:  About  two  weeks. 

Visiting  Physician:  Doctor,  I  want  to  know  how  you 
handled  these  cases  of  subperitoneal  infection  formerly? 

Dr.  Murphy:  We  did  not  handle  them — the  undertaker 
usually  handled  them  for  us.  I  shall  tell  a  story  of  my  student- 
experience  in  obstetrics.  I  attended  fifteen  cases  and  had 
seventeen  deaths,  all  the  women  and  two  of  the  children  dying: 
every  woman  died  from  sepsis  and  the  two  children  from  tetanus. 
Within  two  years  after  that  experience  I  saw  in  the  same  hospital, 
in  the  late  Dr.  John  Guerin's  service,  203  obstetric  cases  with  but 
a  single  death,  and  that  death  was  due  to  crushing  of  a  child's 
skull.  What  a  great  contrast!  You  men  of  the  present  day 
entered  medicine  after  antisepsis  and,  later,  asepsis  had  come  into 
general  use.  We,  who  were  burned  by  the  fire  of  sepsis,  appre- 
ciate the  security  obtained  by  the  employment  of  asepsis  and 
antisepsis  much  more  than  those  who  were  not  burned. 

[iV.  B. — ^January  5,  191 5:  Let  the  record  show  that  now,  four 
months  after  operation,  the  result  is  perfect;  that  the  leg  can  be 
flexed  to  a  right  angle  without  causing  pain;  that  the  patient 
uses  the  expression  that  he  "has  had  absolutely  no  pain  since  the 
operation";  and  that  there  is  no  edema  and  no  pain  with  full 
flexion.    (Consult  preceding  case.) 


FOREIGN  BODIES  IN  KNEE-JOINT  — AR- 
THROTOMY— ABLATION;  CHRONIC  SYN- 
OVITIS—RESECTION  OF  SYNOVIAL  MEM- 
BRANE 

Summary:  Clinical  history  of  patient;  comments — question  of  method  of  approach; 
exploration  of  knee-joint  vs.  exploration  of  abdominal  cavity;  use  of  formalin- 
glycerin  injections  when  not  sure  of  asepsis;  eflFects  of  foreign-body  traumata 
upon  joint;  operation — foreign  bodies  exposed  and  synovial  membrane  found 
congested  and  thickened  from  their  chronic  irritation — semilunar  cartilage  not 
loose  and  left  in  situ — synovial  membrane  resected;  method  of  suturing 
synovial  membrane;  recapitulation;  postoperative  comments — differentiation 
from  avulsion  of  tubercles  of  tibial  spine — use  of  Buck's  extension  apparatus. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  male  aged  thirty-nine  years,  was  admitted  to 
hospital  January  17,  191 5.  The  family  and  past  histories  were 
negative,  with  the  exception  that  his  mother  had  one  leg  dis- 
articulated at  the  ankle-joint  and  then  amputated  in  the  middle 
third  for  supposed  tuberculosis.  She  died  at  the  age  of  sixty- 
one  years  of  atrophic  cirrhosis  of  the  liver. 

The  present  condition  is  the  result  of  an  accident  received 
eighteen  years  previously — in  October,  1897.  While  playing 
football  the  patient's  left  knee  suddenly  gave  way  and  he  fell 
to  the  ground.  The  knee  was  manipulated  by  the  attendants, 
but  he  was  unable  to  finish  the  game.  He  walked  from  the  field 
limping.  He  does  not  know  how  much  motion  there  was  in  the 
knee  before  the  attendants  manipulated  it;  it  was,  however, 
very  painful  and  swollen,  but  there  were  no  abrasions.  The  knee 
was  bandaged  tightly. 

Two  days  after  the  accident  the  patient  went  to  school. 
He  walked  with  a  limp  and  had  a  dull,  aching  pain,  which  lasted 
five  or  six  days.  The  swelling  did  not  subside  fully  until  one 
month  after  the  injury,  and  during  that  month  he  walked  with 
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the  aid  of  a  cane.  At  the  end  of  a  month  he  was  perfectly  well, 
but  there  was  slight  Ungering  tenderness  on  pressure  on  the  inner 
side  of  the  knee. 

About  one  year  after  the  accident,  in  September,  1898,  again 
while  playing  football,  in  turning  suddenly  the  left  knee  locked, 
causing  the  patient  to  fall  and  strike  the  ground  with  his  shoulder. 
After  the  fall  he  was  unable  to  extend  or  to  flex  the  left  knee. 
After  manipulation  the  locking  disappeared,  but  he  was  unable 
to  continue  the  game.  Following  the  disappearance  of  the  lock- 
ing he  walked  with  a  limp,  and  had  pain  and  swelling  in  the  knee 
for  ten  days.     He  had  no  chills  or  fever  at  this  time. 

For  a  period  of  six  or  seven  years  after  the  second  injury  the 
locking  recurred  two  or  three  times  a  year.  During  the  past  two 
years  the  knee  has  locked  upon  the  least  provocation,  such  as  the 
strain  incidental  to  a  misstep  from  the  curbing,  or  to  stepping 
upon  a  pebble.  When  the  locking  occurs,  the  foot  is  inverted 
and  the  leg  rotated  outward.  To  unlock  the  knee  the  patient 
uses  the  heel  as  a  fulcrum,  grasps  the  knee  and  slowly  rotates  the 
leg  inward  until  the  foot  regains  its  normal  position.  After 
unlocking  the  knee  he  is  able  to  continue  walking.  The  knee 
is  very  painful  during  this  manipulation  of  unlocking. 

During  the  past  eighteen  months  the  patient  noticed  two  or 
three  days  after  the  knee  had  been  locked  a  pea-sized  body  on 
the  inner  side  of  the  knee-joint:  this  body  is  movable  and  very 
painful.  If,  by  manipulation,  he  shifts  the  little  body  back  into 
the  knee-joint,  the  pain  disappears.  The  body  disappears 
suddenly,  not  to  reappear  until  the  knee  locks  again.  He  has 
had  no  chills  or  fever  at  any  time. 

COMMENTS 
Dr.  Murphy  (January  18,  19 15):  That  history  is  a  Httle 
difficult  to  interpret.  The  question  that  arises  in  one's  mind  is, 
When  external  rotation  of  the  foot  and  leg  with  locking  of  the 
knee  occurs,  does  the  little  body  that  appears  on  the  inner  side 
correspond  to  the  displaced  semilunar  cartilage,  or  is  it  a  separate, 
movable  fragment?  If  the  semilunar  cartilage  had  really  been 
injured  in  the  first  accident,  there  can  be  no  question  about  his 
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having  injured  it  again  in  the  second.  At  present  there  is  a 
foreign  body  that  disturbs  him,  but  it  never  appears  upon  the 
inner  side  of  the  knee  until  after  the  locking  has  occurred.  Look- 
ing at  the  skiagram  you  see  an  additional  foreign  body  situated 
just  one-half  inch  anterior  to  the  spine  of  the  tibia.  If  you  will 
look  at  the  other  view  you  will  see  that  the  foreign  body  rests 
against  the  spine  of  the  tibia, — that  is,  against  the  ledge  up  to  the 
inner  side  of  the  midhne, — so  that  I  might  have  to  approach  this 
knee-joint  from  both  sides.  I  am  going  to  open  it  first  upon  the 
inner  side  and  see  if  I  can  find  the  probably  attached  foreign  body. 
These  foreign  bodies  are  occasionally  connected  with  the  liga- 
ments: after  they  have  been  present  for  a  time  they  are  torn 
loose  and  become  floating,  and  then  wander  about  in  the  knee- 
joint.  From  examining  the  case  I  should  say  that  the  body  al- 
ways comes  back  to  the  same  position  at  the  inner  side  of  the 
midline;  that  it  is  probably  an  attached  foreign  body  with  a 
pedicle,  and  that  it  comes  in  when  the  knee  locks. 

The  question  of  the  method  of  attack  in  this  case  arises: 
Shall  we  employ  the  central  route  of  approach,  splitting  the 
quadriceps  tendon,  the  patella,  and  the  ligamentum  patellae, 
going  directly  down  through  the  midline  and  throwing  each  split 
half  to  each  side,  or  shall  we  approach  the  joint  from  both  sides? 
I  should  say  that  I  prefer  approaching  from  both  sides,  because 
I  believe  that  with  this  method  the  patient  is  incapacitated  for 
a  shorter  time  than  when  one  employs  the  central  route  of 
approach. 

For  a  long  time  this  field  of  the  knee-joint  has  been  hidden 
completely,  except  in  the  presence  of  grosser  lesions.  Now, 
however,  exploration  of  the  knee-joint  cavity  is  very  much  like 
exploration  of  the  abdominal  cavity.  When  you  cannot  satisfy 
yourself  clinically  as  to  the  nature  of  the  lesion,  you  can  open  the 
joint  and  explore  it  just  as  safely  as  regards  asepsis  as  when  you 
open  and  explore  the  abdomen,  provided  that  you  have  learned 
to  keep  the  hands  out  of  the  wound.  When  we  began  our  newer 
joint-work  about  fifteen  years  ago,  we  prepared  a  joint  for  re- 
sistance against  infection  by  an  injection  of  a  2  per  cent,  solution 
of  formalin  in  glycerin,  and  this  evoked  chemical  inflammatory 
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reaction  in  the  synovial  membrane  and  thereby  developed  its 
resistance  to  infection,  so  that  after  we  had  operated  upon  the 
joint,  we  found  no  postoperative  effusion  poured  forth.  Unless 
one  be  very  sure  of  asepsis,  that  method  of  preparation  of  the 
joint  to  resist  infection  is  the  procedure  which  we  advise.  When 
one  is  very  sure  of  asepsis,  however,  this  procedure  may  be 
dispensed  with  and  the  patient  operated  upon  without  such 
preparation. 

As  a  sequence  of  recurrent  trauma  incurred  by  a  foreign 
body  or  a  movable  semilunar  cartilage,  thickening  of  the  capsule 
progresses  all  the  time,  and  finally  leads  to  great  impairment  of 
the  joint,  if  not  to  its  destruction.  Therefore,  when  you  receive 
these  cases  in  the  very  early  stages  it  will  be  your  duty  to  see 
that  the  mechanical  source  of  irritation  is  removed,  whatever 
that  source  might  be.  Before  operation  I  was  unable  to  feel  the 
foreign  body  that  is  revealed  in  the  skiagram. 

OPERATION 

[Applies  constrictor  to  thigh  and  makes  a  curved  incision.] 
You  see  I  have  made  a  curved  incision  down  to  the  level  of  the 
tubercle  of  the  tibia  and  on  the  inner  side  of  the  patella.  There 
is  the  superficial  surface  of  the  fibrous  capsule.  Here  is  the 
intermediate  (subsynovial)  layer  of  the  capsule,  consisting  of 
loose,  fatty,  vascular  and  Ijonphatic  tissue,  and  in  it  metastases 
from  focal  infections  lodge.  There  is  the  fatty  portion  of  the  sub- 
patellar  bursa.  [Incises  the  synovial  membrane.]  Now  air  has 
been  admitted  into  the  joint.  Note  the  chronic  synovitis  that 
has  developed  in  the  anterior  portion  of  the  synovial  membrane. 
There  is  one  foreign  body:  here  is  the  other.  They  are  the  ones 
that  were  shown  in  the  skiagrams.  We  shall  not  take  out  the 
semilunar  cartilage,  as  it  appears  to  be  well  anchored  in  place. 
We  shall,  however,  ablate  the  foreign  bodies  and  resect  the 
thickened  anterior  portion  of  the  synovial  membrane. 

Let  the  record  show  that  upon  opening  the  joint  the  anterior 
portion  of  the  synovial  membrane  was  found  congested  and 
thickened  as  the  sequence  of  the  chronic  irritation  from  the 
foreign  body. 
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[Stitches  capsule.]  Now  I  am  inserting  this  stitch  outside 
of  the  synovial  membrane,  catching  the  inner  portion  of  the 
fibrous  capsule,  so  as  to  make  an  ectropion  of  the  cut  edges. 
There  is  the  margin  of  the  synovial  endothelial  lining,  and  the 
suture  is  placed  superficial  to  that  line,  and  therefore  outside  of 
the  joint. 

RECAPITULATION 

Let  the  record  show  that  after  exposing  the  cavity  of  the 
knee-joint  two  foreign  bodies  were  foimd  close  to  the  midline 
and  a  little  to  the  left  of  the  center  of  the  patellar  ligament;  that 
these  bodies  were  entirely  detached  and  readily  removed,  and 
the  joint  was  closed;  that  next  the  elongated,  anterior  portion 
of  the  synovial  membrane  was  resected  because  of  its  swollen, 
edematous,  and  thickened  condition,  and  the  fear  of  its  becoming 
subsequently  pinched  between  the  surfaces  of  the  joint  and 
traumatized. 

[Removes  constrictor  from  thigh.]  There  is  no  bleeding  at  all 
after  the  constrictor  has  been  removed.  I  am  uniting  the  fibrous 
capsule,  thereby  obliterating  the  dead  space.  [Closes  wound  in 
skin.] 

Let  the  record  show  that  all  this  work  was  executed  without 
contacting  of  the  wound  with  the  gloved  hand  or  with  that  part 
of  any  instrument  that  had  touched  the  gloved  hand. 

POSTOPERATIVE  COMMENTS 
The  skiagram  was  of  much  value  in  locating  these  foreign 
bodies  and  in  facilitating  their  exposiure.  But  for  the  skiagram 
one  would  have  suspected  the  presence  of  the  condition  described 
by  Corner,  of  London,  namely,  avulsion  of  the  tubercles  of  the 
tibial  spine  through  the  crucial  hgaments,  and  that  it  was  the 
avulsed  tubercles  with  their  crucial  ligaments  that  were  causing 
the  foreign-body  trouble.  The  skiagram  revealed  the  foreign 
bodies  upon  the  left  side,  although  I  said  they  were  upon  the 
right.  When  they  started  to  cause  the  patient  trouble  they  con- 
tinued troubling  him  until  he  could  displace  them  to  the  right, 
that  is,  to  the  outer  side  (toward  the  center  of  the  joint). 
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The  Buck  extension  apparatus  has  been  applied  already.  We 
prepare  this  apparatus  before  bringing  our  patients  into  the 
operating  room,  so  as  to  prevent  joint-contacting  during  the 
process  of  repair.  We  apply  Buck's  extension  in  all  these  cases 
because  it  aids  the  process  of  repair  by  affording  physiologic  rest 
and  opposing  harmful  muscular  contraction. 

[Note. — There  was  primary  imion  with  an  luiinterrupted  and 
complete  recovery.] 


SARCOMA  OF  POPLITEAL  SPACE— ABLATION 
OF  TUMOR 

Summary :  Clinical  history  of  patient;  comments — a  neoplasm  should  be  removed 
when  small;  amputation  of  limb  vs.  local  ablation  of  neoplasm;  diflSculties 
anticipated  in  removing  tumor  from  popliteal  space;  pathologic  aspects  of 
neoplasms — division  and  subdivision  of  sarcomata  and  other  tumors;  opera- 
tion; recapitulation;   postoperative  conmients. 


CLINICAL  HISTORY  OF  PATIENT 

The  patient,  a  female  aged  sixteen  years,  was  admitted  to 
hospital  September  6,  19 15.  The  family  history  is  negative. 
In  19 10  she  was  operated  upon  for  club-foot. 

Over  two  years  previous  to  admission,  in  July,  19 13,  while 
consulting  a  physician  regarding  her  right-sided  club-foot,  her 
attention  was  called  to  the  presence  of  a  hard  mass  about  the 
size  of  a  walnut  on  the  calf  of  the  right  leg.  There  were  no  pain 
and  no  tenderness,  and  the  surface  of  the  calf  was  not  much  ele- 
vated by  the  timior,  which  was  movable  and  not  attached  to  the 
skin. 

The  tumor  gradually  increased  in  size  imtil  four  months  previ- 
ous to  admission,  when,  for  the  first  time,  the  patient  noticed 
occasionally  an  ache  in  the  leg  after  exertion  and  that  the  tiunor 
was  spreading  around  the  circumference  of  the  leg.  Two  months 
later  there  began  sharp,  stinging  pains  in  the  region  of  the  tumor, 
especially  in  the  morning  on  arising,  or  after  sitting  in  one  posi- 
tion for  a  long  time.  During  the  last  two  months  the  tumor  has 
increased  rapidly  in  size;  it  is  hard. 

One  week  previous  to  admission,  on  August  31,  191 5,  an  in- 
cision was  made  through  the  skin,  exposing  the  txmior,  and  a  piece 
of  the  latter  was  removed  for  microscopic  study. 

COMMENTS 
Dr.  Murphy  (September  11,  191 5):  Two  years  ago  a  mass 
as  large  as  a  walnut  was  noticed  on  the  calf  of  the  leg.    A  mass 
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SO  large  as  that  has  no  Hcense  to  be  on  the  calf  of  the  leg,  and  the 
time  to  ablate  it  is  when  it  is  the  size  of  a  walnut,  and  preferably 
when  smaller.  You  do  not  want  to  let  any  neoplasm  grow  until 
it  becomes  so  large  that  you  must  have  a  derrick  to  Hft  it  up  with. 
I  want  to  emphasize  the  dangers  and  the  evil  sequelae  of  pro- 
crastination. 

In  this  patient's  case,  while  the  neoplasm  was  still  compara- 
tively small,  a  very  able  surgeon  removed  a  piece  of  the  tumor  for 
microscopic  study,  and  it  proved  to  be  a  iibromyxosarcoma  of  the 
spindle-cell  type,  springing  from  the  deep  fascia.  The  micro- 
scopic finding  was  corroborated  by  two  pathologists.  The  first 
one,  young  in  experience,  thought  that  a  hip-joint  amputation 
was  indicated.  The  second,  older  in  experience,  said  that,  so 
long  as  sarcomata  of  this  type  are  often  local  tumors  which  do 
not  recur  when  removed,  and  are,  therefore, — shall  we  say? — 
benign,  an  effort  should  be  made  to  ablate  the  neoplasm  alone, 
and  we  are  happy  to  act  upon  his  suggestion. 

The  first  recognition  of  this  timaor  was  a  positive  announce- 
ment to  the  physician  that  some  action  should  be  taken:  if  it 
were  an  innocent  tumor, — one  even  so  innocent  as  a  lipoma, — 
there  would  be  nothing  gained  by  waiting,  and  it  should  be 
ablated.  The  skiagram  shows  the  tumor  invading  the  popliteal 
space  and  involving  the  popliteal  vessels  apparently. 

In  an  attempt  to  remove  the  tumor  locally  I  shall  have  a  host 
of  difficulties  to  contend  with.  First,  in  all  probability  I  shall 
have  hard  work  in  releasing  from  the  tumor  the  internal  and  the 
external  popliteal  nerves;  secondly,  if  we  find  it  necessary  to 
ligate  the  popliteal  artery,  there  is  the  possibility  of  gangrene 
of  the  foot  arising,  but  it  is  a  question  between  that  source  of 
danger  and  primary  amputation  at  the  hip-joint.  If  the  patient 
were  your  own  daughter,  you  would  first  try  to  ablate  the  tumor. 

Taking  up  the  pathologic  aspects  of  these  neoplasms,  we  have 
learned  by  recent  experiments  that  many  sarcomata  may  be 
removed  together  with  their  capsule,  and  a  permanent  cure 
effected.  This  has  been  particularly  true  of  the  non-metastasiz- 
ing  giant-celled  type  of  bone-sarcoma,  which  is  being  removed 
more  and  more  frequently  by  resection  of  the  portion  of  the  shaft 
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involved  in  the  tumor,  and  restoration  of  the  shaft  to  its  original 
length  by  the  intramedullary  insertion  of  a  tibial  transplant. 

By  dividing  the  sarcomata  first  into  those  of  the  simple  con- 
nective tissue  (Mesoblastic — Class  A)  type,  and  then  subdividing 
the  mesoblastic  type  into  those  originating  from — (i)  The  endo- 
thelial cells  of  the  lymph-spaces;  (2)  the  endothelial  cells  of  the 
blood-spaces;  and  (3)  the  endothelial  cells  of  the  meninges,  you 
have  them  fairly  well  classified,  and  you  may  keep  them  clearly 
in  mind  by  this  scheme  of  subdivision.  The  second  division  of 
sarcomata  is  into  those  of  the  special  l3anphoid  tissue  type,  men- 
tioned under  Class  B.  The  third  division  includes  the  melano- 
blastoma  tumors,  which  are  mentioned  under  Class  D,  and  the 
subdivisions  under  this  class  are  those  with  dark  pigment,  known 
as  the  melanotic  type,  which  type  includes,  in  addition,  the 
melanotic  adenomata  and  also  the  melanotic  carcinomata. 
Finally,  there  is  the  non-sarcomatous  group  of  tiunors  known  as 
the  epithelio-blastomata,  the  subdivisions  of  which  are  papilloma, 
adenoma,  and  carcinoma.  By  keeping  this  classification  in  mind, 
you  will  have  a  fairly  good  working  knowledge  of  the  various 
types  of  timiors. 

OPERATION 
[Constrictor  applied  to  thigh  and  tightened  until  arterial 
pulsations  below  were  lost.]  I  am  going  to  make  the  first  part 
of  the  incision  in  the  transverse  direction,  so  as  to  avoid  dividing 
the  crease  of  the  popHteal  space,  which  is  one  of  the  sites  where 
keloids  and  painful  scars  are  wont  to  develop.  I  am  excising 
the  scar  that  resulted  from  the  previous  operation.  .  .  . 
Next,  I  shall  enter  the  upper  portion  of  the  popliteal  space  and 
expose  the  sciatic  nerve  at  its  bifurcation.  Then  I  shall  follow 
the  external  and  internal  popliteal  nerves  down  to  determine 
where  these  divisions  of  the  sciatic  nerve  pass  to,  as  I  may  be 
able  to  preserve  them.  .  .  .  There  is  the  internal  popUteal 
nerve:  it  is  pushed  far  to  the  outer  side  by  the  tumor,  and  over 
against  the  external  popliteal  nerve  (Fig.  334).  The  natural 
planes  of  cleavage  are  disturbed  here  as  a  result  of  the  previous 
operation.     .     .     .    There  is  the  outer  head  of  the  gastrocnemius 
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Fig-  334- — Sketch  showing  development  of  operative  field  and  exposure  of 
sarcoma  preparatory  to  ablation.  Note  orientation  of  sarcoma  to  structures  of 
popliteal  space,  the  internal  popliteal  nerve  being  displaced  by  sarcoma  to  outer 
side,  over  against  the  external  popliteal  nerve,  while  the  popliteal  vessels  are  exposed 
in  upper  angle  of  wound.  Both  heads  of  gastrocnemius  muscle  are  invaded  by 
growth.    Sketch  made  at  operating-table. 
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muscle;    it  is  invaded  by  the  tumor.     Following  the  external 
popliteal  nerve  downward  we  reach  the  head  of  the  fibula. 

Now  I  have  developed  the  operative  field  on  both  sides,  and 
I  have  exposed  it  fairly  well  from  the  inner  side.  .  .  .  There 
is  the  posterior  surface  (ham)  of  the  femur,  with  a  portion  of  the 
joint-capsule  showing.  It  requires  very  much  care  in  this  situa- 
tion in  ablating  this  tumor,  but  I  am  gradually  getting  my 
bearings.  .  .  .  There  is  the  internal  popKteal  nerve,  dis- 
placed to  the  outer  side  by  the  bulk  of  the  neoplasm.  Here 
is  the  inner  head  of  the  gastrocnemius  in  the  field:  the  tumor 
seems  to  have  originated  in  the  popliteal  fascia  covering  this 
head.  .  .  .  This  tissue  is  infiltrated  from  the  previous 
operation.  Judging  from  the  gross  appearance  of  the  neoplasm 
the  diagnosis  of  sarcoma  appears  to  be  correct.  It  seems  to  be 
one  of  those  fibrous  growths — a  fibrosarcoma.  ...  I  am 
excising  both  heads  of  the  gastrocnemius  muscle,  together  with  the 
overlying  fascia  and  the  underlying  periosteum.  The  constrictor 
is  now  removed,  and  there  is  surprisingly  little  bleeding  in  pro- 
portion to  the  extent  of  the  dissection.  Now  we  shall  tie  these 
vessels,  whose  open  ends  are  revealed  by  the  blood  released  upon 
removal  of  the  constrictor.  [Rubber  drainage-tube  inserted  and 
incision  closed.] 

RECAPITULATION 
Let  the  record  show  that  the  tumor  originated  in  the  popliteal 
fascia  covering  the  inner  head  of  the  gastrocnemius  muscle, 
invaded  that  head,  and  extended  over  into  the  outer  head  of 
that  muscle,  but  not  quite  so  far  as  its  attachment  to  the  posterior 
surface  (ham)  of  the  femur;  that  the  tumor  projected  three  inches 
beyond  the  level  of  the  skin;  that  after  incising  the  skin,  we  first 
identified  and  isolated  the  internal  popliteal  nerve,  which  was 
displaced  to  the  outer  side,  and  then  identified  and  isolated  the 
external  popliteal  nerve  upon  the  outer  side,  exposing  and  remov- 
ing both  heads  of  the  gastrocnemius,  including  three  inches  of 
adjacent  femoral  periosteum;  that  the  soleus  muscle  was  not  re- 
moved, because  not  involved  in  the  neoplasm;  that  there  was  no 
evidence  of  metastases;  and  finally  that  a  rubber  drainage-tube 
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was  inserted,  and  was  brought  out  through  both  angles  of  the 
wound. 

POSTOPERATIVE  COMMENTS 

I  am  daubing  the  operative  field  with  5  per  cent,  phenol, 
because  there  has  been  such  an  extensive  handling  of  the  tissues. 
This  drug,  in  addition  to  its  germicidal  action,  has  a  good  hemo- 
static effect  upon  the  small  blood-vessels.  We  have  recon- 
structed the  popliteal  space  and  have  adjusted  the  tissues  com- 
pactly, so  as  to  coffer-dam  dead  tissue-spaces. 

[N.  B. — September  13,  1915:  The  drainage-tube  is  removed 
to-day,  forty-eight  hours  after  the  operation.] 

[Postscript. — ^The  following  note  was  received  recently  from 
the  patient  operated  upon  for  empyema  by  the  Estlander  method, 
whose  case  was  published  in  the  Clinics  for  October,  191 5,  pp. 
885-896: 

"On  November  i,  1914, 1  discontinued  the  use  of  the  vac- 
cines, since  I  found  that  I  was  getting  no  further  reactions  from 
them.  One  month  later,  on  December  i,  1914,  I  resimied  my 
work  in  the  lumber  yard.  The  wound  has  not  reopened  since  I 
removed  the  drainage-tube,  and  I  am  feeling  fine."] 
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Charcot  joint,  absence  of  pain  in,  Oct., 

998 
Cheek,  papilloma  of,  Dec,  1030 
cormnents  on,  Dec,  1040 
history  of  case,  Dec,  1030 
operation  in,  Dec,  1041 
Cheilotomy,  April,  239 
Cholecystitis,  operation  in,  Aug.,  752 
Cholecystostomy  in  typhoid  spondylitis, 

Aug.,  746 
CholeUthiasis,  Aug.,  751 
comments  on,  Aug.,  753 
history  of  case,  Aug.,  751 
operation  in,  Aug.,  752,  753 
subsequent  history  of  case,  Aug.,  752 
Cicatrices,  contracting,  on  index-finger 
and  thumb,  Feb.,  155 
history  of  case,  Feb.,  155 
operation  in,  Feb.,  155 
Cicatricial  tissue,  keloids  from,  Oct.,  809 
Clavicle,    ummited    birth-fracture    of, 
Feb.,  133 
history  of  case,  Feb.,  133 
operation  in,  Feb.,  133 
Claw-hand    in    semilunar    dislocation, 

June,  409 
Coagulation,  massive,  of  cerebrospinal 

fluid  in  spastic  paraplegia,  April,  321 
Coley's  senun  treatment  after  opera- 
tion for  tumors,  Dec,  1094 
for  lymphosarcoma,  Oct.,  951 
of  inoperable  carcinoma  of  naso- 
pharynx, Oct.,  959 
Colles's  fracture,  origin  of,  Dec,  11 11 
Pott's  fracture  and,  comparison  of, 
Oct.,  1025 


Colles's  fracture,  reduction  of,  Dec, 

HIS 
Colon,  carcinoma  of,  April,  277.    See 

also  Carcinoma  of  colon 
Concavoconvex  resection  of  knee-joint, 

Murphy's,  Oct.,  1000-1004 
Congenital  fistulas,  Feb.,  12 
Constipation   in   carcinoma   of   colon, 

April,  279 
Contraction   scars,    locations  of,  Oct., 

808 
Contracture,  cicatricial,  common  loca- 
tions of,  Oct.,  808 
of  neck  from  bum,  Oct.,  807 
comments  on,  Oct.,  808 
history  of  case,  Oct.,  807 
operation  in,  Oct.,  810 
extensor,  of  hands  from  bums,  Dec., 
1 1 19 
comments  on,  Dec,  11 19 
history  of  case,  Dec,  11 19 
operation  in,  Dec,  1122 
postoperative    comments    on, 
Dec,  I I 24 
Convulsions  after  skuU  injuries,  Aug., 
625 
in  old  fracture  of  skull,  Aug.,  637 
Corrosive  sublimate  solution  in  treat- 
ment of  mouth  wounds,  Dec,  103 1 
Coxa  vara  due  to  status  lymphaticus 
hyperthymicus,      Dec, 
1 191 
examination  of,  Dec,  1192 
history  of  case,  Dec,  1191 
progress    of    case,    Dec, 

1 193 
recapitulation    of,    Dec, 

1 193 
treatment  of,  Dec,  1193 
Cr5T)togenic  osteomyelitis,  April,  193 
Cyst,  pancreatic,  Aug.,  755 
Cystadenoma,     papillary,    of    breast, 

April,  257 
Cystic  glioma  of  spinal  cord,  history  of 
case,  April,  355 
massive   coagulation   of  cere- 
brospinal fluid  in,  April,  358 
operation  in,  April,  368 
Cystitis    in    hypertrophy   of   prostate, 

April,  305 
Cystotomy,  suprapubic,   in   papilloma 
of  bladder,  Aug.,  762 

Dercum's  disease,  Dec,  1135 
Dermoid  cyst  of  Fallopian  tubes,  Oct., 

914 
Dislocation,  congenital,  of  hips,  Dec, 
1159,  1169,  1173 
bloodless  reduction  of,  Dec,  1169 
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Dislocation,  congenital,  of   hips,  com- 
ments on,   Dec.,    1161,    1169, 

1173 
diagnosis  of,  Dec,  1177 
dressing  after  reduction  of,  Dec, 

1167 
history  of  case,  Dec,  1159,  1169, 

1173 
methods   of   manual   reduction, 

Dec,  I I 78 
operation  in,  Dec,  1169 
reduction  by  bloodless  method, 
Dec,  I 166 
by    Murphy    clinic    method, 
Dec,  1 1 79 
symptoms  and  signs  of,  Dec,  1 1 77 
treatment    after    reduction    of, 

Dec,  I 181 
Whitman's    frog   position   after 

reduction  of,  Dec,  11 70 
reduction    by    Lorenz    method, 
Dec,  I 166 
of  humerus,  recurrent,  operation  in, 

Oct.,  812 
of  left  imciform  bone,  June,  423 
history  of  case,  June,  423 
operation  in,  June,  423 
of  right  knee,  Dec,  1211 

comments  on,  Dec,  121 2 
history  of  case,  Dec,  1211 
operation  in,  Dec,  12 18 
postoperative  comments  on,  Dec, 

1220 
recapitulation  of,  Dec,  1220 
of  spine,  posterior,  Feb.,  109 
further  report  in,  Feb.,  121 
history  of  case,  Feb.,  109 
operation  in,  Feb.,  109 
recurrent,  of  humerus,  Oct.,  811 
semilunar,  June,  417,  427,  431.     See 

also  Semilmtar  dislocation 
subcoracoid,  of  head  of  humerus,  Oct., 
817 
comments  on,  Oct.,  817 
history  of  case,  Oct.,  817 
operation  in,  Oct.,  821 
Duodenocholedochotomy  for  impacted 

biUary  calculus,  Dec,  1140 
Dupuytren's  theory  on  semilunar  dis- 
location, June,  405 

Edema  in  operation  for  carcinoma  of 

breast,  April,  268 
Elbow-joint,   old   fracture-luxation  of, 
Oct.,  851 
comments  on,  Oct.,  852 
history  of  case,  Oct,,  851 
operation  in,  Oct.,  857 
recapitulation  of,  Oct.,  862 


Empyema  of  pleural  cavity,  Oct.,  885 
comments  on,  Oct.,  886 
formaUn-glycerin     injection    in, 

Oct.,  887 
history  of  case,  Oct.,  885 
operation  in,  Oct.,  889 
postoperative  comments  on,  Oct., 

891,  895 
recapitulation  of,  Oct.,  890 
Endoaneurysmorrhaphy,  Feb.,  53 
Ependymitis,  tuberculous,  Aug.,  647 
epilepsy  in,  Aug.,  648 
Hirschsprung's  disease  in,  Aug,,  659 
history  of  case,  Aiig.,  647 
necropsy  in,  Aug.,  658 
operation  in,  Aug.,  648 
Epididymis,  tuberculosis  of,  June,  491 
history  of  case,  June,  491 
operation  in,  June,  492 
Epilepsy  in   tuberculous  ependymitis, 
Aug.,  648,  649 
traumatic,  Aug.,  615 
operation  in,  Aug.,  619 
Epiphysitis,    metastatic    erysipelatous 
bilateral,  of  head  of  femur,  Dec,  1162 
Epithelioma    of    breast,    intra-acinous 
cystic,  April,  249 
of  upper  lip  from  old  lupus  scar,  April, 
289 
history  of  case,  April,  289 
operation  in,  April,  290 
ac-ray  treatment  of,  April, 
292 
rat,  of  Fibiger,  Feb.,  42 
Epulis,  maUgnant,  of  mandible,  June, 
.756 
history  of  case,  June,  567 
operation  in,  June,  568 
Estlander   operation   for   empyema   of 

pleural  cavity,  Oct.,  890 
Exostosis  of  OS  calcis,  June,  505 
history  of  case,  June,  505 
operation  in,  June,  506 
outline  of,  June,  525 
Extradural  granuloma,  Murphy's  sur- 
gical treatment  of,  June,  469-471 
Extramedullary  tumor,  massive  coagu- 
lation of  cerebrospinal  fluid  in,  April, 
341,  343 
Eyeball,  dislocation  of,  compound  frac- 
ture of  right  malar  bone  in,  Feb.,  125 


Fallopian  tubes,  dermoid  cyst  of,  Oct., 
914 
tuberculosis  of,  Oct.,  907 
history  of  case,  Oct.,  907 
operation  in,  Oct.,  909 
recapitulation  of,  Oct.,  913 
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Fecal  fistula,  Feb.,  i6,  24,  28;  June,  527; 
Aug.,  'J SI 
history  of  case,  Feb.,  16, 17,  24,  28; 

June,  527;  Aug.,  757 
operation    in,    Feb.,    17,    26,    30; 
/w«e,  529 
Feet,  compound  fracture  of,  Aug.,  789 
first  operation  in,  Aug.,  79b 
history  of  case,  Aug.,  789 
second  operation,  Aug.,  792 
third  operation,  Aug.,  793 
Felon,  method  of  incision  in,  Feb.,  152 
Femur,  bony  lipping  of  neck  of,  after 
metastatic  arthritis,  op- 
eration in,  April,  240 
history  of  case,  April,  239 
excision  of  head  of,  in  old  fracture- 
luxation  of  hip-joint,  Dec,  1188 
fracture  of,  malunion  of,  with  angular 
deformity,    Feb.,     169.     See    also 
Fracture  of  femur 
metastatic  erysipelatous  bilateral  epi- 
physitis of  head  of,  Dec,  1162 
recent  fracture  of  shaft  of,  Dec,  1205. 
See  also  Fracture,  recent,  of  shaft 
of  femur 
T-fracture  of  lower  third  of,  Dec, 
1 197.     See  also  T-fracture,  recent, 
of  lower  third 
right,  periosteal  sarcoma  of,  Feb.,  93. 
See    also    Sarcoma,    periosteal,  of 
right  femur 
Fibiger's  rat  epithelioma,  Feb.,  42 
Fibrin  in  massive  coagulation  of  cere- 
brospinal fluid,  April,  361 
Fibroid  of  uterus,  Abderhalden  test  in, 
April,  298 
age  of  incidence,  April,  299 
intramural,  April,  297 
history  of  case,  April,  297 
operation  in,  April,  297 
menstrual  disturbances  in,  April, 
299 
Finger,  osteitis  fibrosa  cystica  of  phalanx 
of,   Dec,   1 1 27.     See  also  Osteitis 
fibrosa  cystica  of  phalanx  of  finger 
subimgual  carcinoma  of,  Aug.,  663 
history  of  case,  Aug.,  663 
operation  in,  Aug.,  664 
Fistula,  fecal.     See  also  Fecal  fistula 
in   hypertrophy   of  prostate,  April, 

305 
intestinal,  Feb.,  i,  12.     See  also  In- 
testinal fistula 
Fixation,    cicatricial,    of   ulnar   nerve, 
Dec,  1095 
comments  on,  Dec,  1097 
history  of  case,  Dec,  1095 
operation  in,  Dec,  1099 


Fixation,   cicatricial,    of   ulnar   nerve, 
postoperative  comments  on, 
Dec, I 106 
recapitulation  of,  Dec,  1106 

Flexion-contracture  of  knee-joint,  Oct., 

979 
Foreign  bodies  in  knee-joint,  Dec,  1237 
comments  on,  Dec,  1238 
operation  on,  Dec,  1238 
postoperative  comments  on,  Dec, 

1 241 
recapitulation  of,  Dec,  1241 
Formalin-glycerin  injection  in  empyema 
of  pleural  cavity,  Oct.,  889 
in  subacromial  bursitis,  Aug.,  661 
Fracture,  Colles's,  method  of  reduction, 
Dec,  I I 15 
origin  of,  Dec,  mi 
Pott's  fracture  and,  comparison  of, 
Oct.,  1025 
compound,  of  feet,  Aug.,  789 
first  operation  in,  Aug.,  790 
history  of  case,  Aug.,  789 
second  operation  in,  Aug.,  792 
third  operation  in,  Aug.,  793 
hyperflexion,  of  radius  and  ulna,  Dec, 
1109 
comments  on,  Dec,  1109 
history  of  case,  Dec,  1109 
operation  in,  Dec,  11 14 
postoperative    comments    on, 
Dec,  I I 15 
of  astragalus,  Aug.,  789 
of  carpal  scaphoid,  June,  417,  427 
comments  on,  June,  422 
history  of  case,  June,  427 
operation  in,  June,  428 
of  internal  condyle  of  humerus,  re- 
capitulation of,  Oct.,  849 
operation  in,  Oct.,  848 
semilunar    cartilage,    Aug.,     779; 
Dec,  1227 
history  of  case,  Aug.,  779 
operation  in,  Atig.,  780 
of  left  patella,  Aug.,  767 

history  of  case,  Aug.,  767 
of  olecranon  process,  cicatricial  fixa- 
tion of  ulnar  nerve  in,  Dec,  1095 
of  OS  calcis,  Aug.,  789 
of  patella,  contra-indications  to  oper- 
ation in,  Aug.,  777 
indications  for  operation  in,  Aug., 

777 
of  radius  and  ulna,  Oct.,  869 
comments  on,  Oct.,  870 
history  of  case,  Oct.,  869 
operation  in,  Oct.,  870 
postoperative  comments  on,  Oct., 
874 
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Fracture  of  radius  and  ulna,  recapitu- 
lation of,  Oct.,  874 
of  scaphoid,  Aug.,  789 
anatomic  snuff-box  in,  June,  389 
clinical  talk  on,  June,  385 
common  forms  of,  June,  386 
diagnosis    of,  percussion    test    in, 

June,  391 
etiology  of,  June,  386 
method  of  examination  in,  June,  389 
x-T&y  in  diagnosis  of,  June,  389 
of  semilunar  cartilage,  conunents  on, 
Dec.,  1228 
history  of  case,  Dec.,  1227 
operation  in,  Dec.,  1232 
postoperative  comments  on,  Dec, 

1233 
of  skull,  basal,  symptoms  of,  Aug.,  625 
old,  Aug.,  637 

clinical  history  of,  Aug.,  639 
convulsions  in,  Aug.,  637 
history  of  case,  Aug.,  637 
operation  in,  Aug.,  637 
of  surgical  neck  of  humerus,  Oct.,  817 
comments  on,  Oct.,  817 
history  of  case,  Oct.,  817 
operation  in,  Oct.,  821 
of  ulnar  styloid,  June,  427 
history  of  case,  Jtifie,  427 
operation  in,  June,  428 
old  compound,  of  right  malar  bone, 
Feb.,  125 
history  of  case,  Feb.,  125 
operation  in,  Feb.,  126 
of  external  condyle   of   humerus, 
Aug.,  679 
divided  musculospiral  nerve 

in,  Aug.,  679 
history  of  case,  Aug.,  679 
operation  in,  Aug.,  680 
of  olecranon  process  of  ulna,  Oct., 
863 
comments  on,  Oct.,  864 
history  of  case,  Oct.,  863 
operation  in,  Oct.,  867 
of  radius  and  ulna,  Oct.,  877 
history  of  case,  Oct.,  877 
operation  in,  Oct.,  877 
recapitulation  of,  Oct.,  882 
Pott's,   Colles's   fracture   and,   com- 
parison of,  Oct.,  1025 
with  eversion  deformity,  Oct.,  1019 
comments  on,  Oct.,  1020 
operation  in,  Oct.,  1021 
postoperative    comments    on, 

Oct.,  1022 
recapitulation  of,  Oct.,  1022 
recent,  of  shaft  of  femur,  history  of 
case,  Dec,  1 205 


Fracture,    recent,   of  shaft  of   femur, 
operation  in,  Dec,  1206 
postoperative    comments    on, 

Dec,  1208 
recapitulation  of,  Dec,  1207 
semilimar,    chnical     symptoms     of, 
June,  413 
talk  on,  June,  412 
frequency  of,  June,  412 
tapping  test  for,  June,  413 
ic-ray  diagnosis  of,  June,  414 
unimited,    of    external    condyle    of 
humerus,  Aug.,  680 
of  humerus,  Aug.,  667 

history  of  case,  Aug.,  667,  668 
implantation    of    fragments    in, 
Aug.,  672 
of   internal   condyle   of   humerus, 
Oct.,  841 
comments  on,  Oct.,  842 
history  of  case,  Oct.,  841 
Fracture-luxation,  old,  of  elbow-joint, 
Oct.,  851 
comments  on,  Oct.,  852 
history  of  case,  Oct.,  851 
operation  in,  Oct.,  857 
recapitulation  of,  Oct.,  862 
of  hip- joint,  Dec,  1183 
history  of  case,  Dec,  1183 
operation  in,  Dec,  1187 
postoperative  comments  on,  DeCj 

1 189 
recapitulation  of,  Dec,  1188 
Friction  bum  of  left  ankJe,  June,  463 
history  of  case,  June,  463 
operation  in,  June,  463 

Gall-stone   cohc,   gastric   ulcer  and, 
differential  diagnosis,  Oct.,  899 
intestinal  obstruction  from,  June,  447 
comments  on,  June,  448 
history  of  case,  June,  447 
operation  in,  June,  453 
Gastric    ulcer,    gall-stone    colic    and, 

differential  diagnosis,  Oct.,  899 
Gastro-enterostomy,    unsuccessful,    for 

ulcer,  June,  457 
Gaylord  on  relation  of  cancer  research 

to  clinical  aspects  of  cancer,  Feb.,  39 
Gigli  saw  for  removal  of  plaster-of-Paris 

bandages,  Dec,  1204 
Granuloma,  extradural,  Murphy's  sur- 
gical treatment  of,  June,  469-471 
tuberculous,  of  vertebrae,  Aug.,  731 
history  of  case,  Aug.,  731 
operation  in,  Aug.,  732 
Gvmi,  carcinoma  of,  Oct.,  797 
comments  on,  Oct.,  798 
history  of  case,  Oct.,  797 
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Gum,  carcinoma  of,  operation  in,  Oct., 

800 
Gunshot  division  of  musculospiral  nerve 
Aiig.,  677 
wound  of  arm,  Oct.,  823 

cicatricial  compression  of  ulnar 

nerve  in,  Oct.,  825 
comments  on,  Oct.,  824 
history  of  case,  Oct.,  823 
operation  in,  Oct.,  825 
recapitulation  of,  Oct.,  839 


Halstead's  operation  in  carcinoma  of 

breast,  April,  258 
Hand,  infantile  palsy  of  flexors  of,  Aug., 

.693 
history  of  case,  Aug.,  693 
operation  in,  Aug.,  693 
tenoplasty  in,  Aug.,  694 
Hands,  extensor  contracture  of,  from 
bums,    Dec,    11 19.     See    also    Con- 
tracture, extensor,  of  hands 
Heel,  bursitis  of,  Sarrazin's  air  cushion 

for,  June,  524 
Hematolymphocytosis  in  massive  coagu- 
lation of  cerebrospinal  fluid,  April,  361 
Hematomas  of  middle  meningeal  origin, 

Aug.,  627 
Hemorrhage  in  skull  injuries,  Aug.,  625 
Hemorrhagic  cyst  in  malimion  of  frac- 
tured femur,  Feb.,  177 
Hip- joint,  arthroplasty  of ,  April,  239 
old  fracture-luxation  of,  Dec,  11 83 
history  of  case,  Dec,  1183 
operation  in,  Dec,  1187 
postoperative  comments  on,  Dec, 

1189 
recapitulation  of,  Dec,  1 188 
infection  of,  Oct.,  979 
additional  notes  on,  Oct.,  990 
comments  on,  Oct.,  980 
dressing  of,  Oct.,  989 
history  of  case,  Oct.,  979 
operation  in,  Oct.,  985 
postoperative  comments  on,  Oct., 

990 
recapitulation  of,  Oct.,  988 
Hips,   congenital   dislocation   of,   Dec, 
1159,11 69,1173.   See  also  Dislocation, 
congenital,  of  hips 
Hirschsprung's  disease  in  tuberculous 
leptomeningitis     and     ependymitis, 
Aug.,  659 
Huriierus,  fracture  of  internal  condyle 
of,  comments  on,  Oct.,  842.     See  also 
Fracture  of  internal  condyle  of  humerus 
Humerus,  fracture  of  surgical  neck  of, 
Oct.,  817 


Humerus,  fracture  of  surgical  neck  of, 
comments  on,  Oct.,  817 
history  of  case,  Oct.,  817 
operation  on,  Oct.,  821 
old  fracture  of  external  condyle  of, 
Aug.,  679 
divided  musculospiral  nerve 

in,  Aug.,  679 
history  of  case,  Aug.,  679 
operation  in,  Aug.,  680 
osteosarcoma  of,  Dec,  1085 
history  of  case,  Dec,  1085 
operation  in,  Dec,  1091 

points  emphasized  in,  Dec,  1092 
recurrent  luxation  of,  Oct.,  811 
operation  in,  Oct.,  812 
osteosarcoma  of,  Dec,  1085 
subcoracoid  luxation  of  head  of,  817 
comments  on,  Oct.,  817 
history  of  case,  Oct.,  817 
operation  in,  Oct.,  821 
ununited  fracture  of,  Aug.,  667.    See 
also  Fracture,  ununited,  of  humerus 
Hypernephroma  of  kidney,  June,  535 
carcinoma  of  stomach  and,  differ- 
ential diagnosis,  June,  536 
history  of  case,  June,  535 
operation  in,  June,  536 
Hyperplasia    of    breast,    fibrous    and 
glandular,  with  retention  cysts,  April, 
249 
Hyperthymusism,  Aug.,  700 
Hypertrophy  of  prostate,  April,  305 
cystitis  in,  April,  305 
fistula  in,  April,  305 
history  of  case,  April,  305 
multiple  abscess  in,  April,  305 
operation  in,  April,  306 
periprostatitis  in,  April,  305 
self-catheterization  in,  April,  305 
urinary  retention  in,  April,  305 
Hysterectomy  in  intramural  fibroid  of 
uterus,  April,  297 
vaginal,  by  Jacobson's  method,  Dec, 
1147 

Ilium,  osteomyelitis  of,  April,  212 
history  of  case,  April,  212 
operation  in,  April,  214 
Immimity  to  cancer,  Feb.,  43 
Imperforate   anus,   anal   incompetence 
after  operation  for,  June,  527 
frequency  of  occurrence,  June,  534 
Implantation  of  fragments  in  ununited 

fracture  of  humerus,  Aug.,  672 
Index-finger  ^  and    thumb,    contracting 
cicatrices  on,  Feb.,  155 
history  of  case,  Feb.,  155 
operation  in,  Feb.,  155 
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Infantile  palsy  of  flexors  of  hand,  Aug., 

693      , 
history  of  case,  Aug.,  693 
operation  in,  Aug.,  693 
tenoplasty  in,  Aug.,  694 
Infection,  old,  of  hip-joint,  Oct.,  979. 

See  also  Hip-joint,  old  infection  of 
Intestinal  fistula,  Feb.,  i,  12 

after  late  operation  for  appendi- 
citis, Feb.,  34 
history  of  case,  Feb.,  34 
operation  in,  Feb.,  37 
tuberculin     treatment     of, 
Feb.,  34 
obstruction  from  gall-stone,  June,  447 
comments  on,  June,  448 
history  of  case,  June,  447 
operation  in,  June,  453 
Intraperitoneal  infection,  Dec,  1234 
Involution,    abnormal,    carcinoma    of 
breast  and,  differential  diagnosis, 
April,  249 
of  breast,  plastic  resection  in,  April, 
254 


Jacobson's  method  of  vaginal  hyster- 
ectomy, Dec,  I 147 
Joint  infections,  effects  of  treatment  of, 
Dec,  1225 
prevention  of  deformity  in,  Dec, 

1225 
talk  on,  Dec,  1221 
Joints,  rice-bodies  in,  Dec.y  1230 


Keloids   from  cicatricial   tissue,  Oct., 

809 
Kidney,  right,  hypernephroma  of,  June, 

535 
carcinoma  of  stomach  and,  dif- 
ferential diagnosis,  June,  536 
history  of  case,  June,  535 
operation  in,  June,  536 
sarcoma  of,  prognosis  in,  June,  541 
tumors  of,  statistics  on,  Jmie,  545 
Knee-joint,  flexion-contracture  of,  Oct., 

979 
foreign  bodies  in,  Dec,  1237 
comments  on,  Dec,  1238 
history  of  case,  Dec,  1237 
operation  in,  Dec,  1238 
postoperative  comments  on,  Dec, 

1 241 
recapitulation  of,  Dec,  1241 
left,   hypertrophic   osteoarthritis   of, 
Dec,  1 21 1 
comments  on,  Dec,  121 2 
history  of  case,  Dec,  1211 


Knee-joint,   left,    hypertrophic    osteo- 
arthritis   of,  operation    in, 
Dec,  I 2 18 
postoperative    comments    on, 

Dec,  1220 
recapitulation  of,  Dec,  1220 
metastatic  arthritis  of,  Oct.,  969 
comments  on,  Oct.,  970 
history  of  case,  Oct.,  969 
operation  in,  Oct.,  971 
postoperative  comments  on,  Oct., 

972 
recapitulation  of,  Oct.,  972 
Murphy's  concavoconvex  resection 
of,  Oct.,  1000-1004 
luxation  of,  Dec,  1211 
comments  on,  Dec,  121 2 
history  of  case,  Dec,  121 1 
operations  in,  Dec,  12 18 
postoperative  comments  on,  Dec, 

1220 
recapitulation  of,  Dec,  1220 
tuberculosis  of,  Oct.,  993 
comments  on,  Oct.,  994 
history  of  case,  Oct.,  993 
operation  in,  Oct.,  999 
recapitulation  of,  Oct.,  1005 
Knuckle  percussion  test  in  diagnosis  of 
scaphoid  fracture,  June,  391 

Lacerated  wound  of  thumb,  Feb.,  165 
history  of  case,  Feb.,  165 
operation  in,  Feb.,  166 
Laminectomy  for  posterior  dislocation 
of  spine,  Feb.,  109 
for  tuberculous  granuloma  of  verte- 
brae, Aug.,  734 
prognosis  after,  Aug.,  737 
in  bony  tumor  of  spinal  canal,  Aug., 
726 
Landry's  paralysis,  massive  coagulation 

of  cerebrospinal  fluid  in,  April,  319 
Lane  plate  for  imunited  birth-fracture 
of  clavicle,  Feb.,  133 
in    fracture    of    surgical    neck    of 

himierus,  Oct.,  821 
in  malimion  of  fractured  femur  with 
angular  deformity,  Feb.,  181 
Leg,  painful  stump  of,  comments  on, 
Oct.,  1014 
history  of  case,  Oct.,  1007,  loio, 

1013,  1014 
postoperative  comments  on,  Oct., 
1016 
Leptomeningitis,  history  of  case,  Aug., 
647 
tuberculous,  Aug.,  647 
epilepsy  in,  Aug.,  648 
Hirschsprung's  disease  in,  Aiig.,  659 
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Leptomeningitis,    tuberculous,  history 
of  case,  Aug.,  647 
necropsy  in,  Aug.,  658 
operation  in,  Aug.,  648 
Leukocytosis  with  subsidence  of  symp- 
toms in  gangrenous  appendicitis,  Feb., 

185 
Leukoplakia  buccalis,  Oct.,  797 
Lip,  lower,  carcinoma  of,  Aug.,  599 
history  of  case,  Aug.,  599 
operation  in,  Aug.,  604,  605 
prognosis  in,  Aug.,  603 
papilloma  of,  Dec,  1030 
comments  on,  Dec,  1040 
history  of  case,  Dec,  1030 
operation  in,  Dec,  1041 
upper,  epithelioma  of,  from  old  lupus 
scar,  April,  289 
history  of  case,  April,  289 
operation  in,  April,  290 
rc-ray  treatment  of,  April,  292 
Lithiasis,  renal,  analysis  of  symptoms, 

Oct.,  933 
Lorenz   method  of   reduction  of  con- 
genital luxation  of  hips,  Dec,  1166 
Lupus,  old  scar  of,  epithelioma  of  upper 
lip  from,  April,  289 
history  of  case,  April,  289 
operation  in,  April,  290 
Luxation.     See  Dislocation 
Lymph-nodes,  submaxillary,  carcinoma 
of,  Oct.,  797,  803 
comments  on,  Oct.,  798,  804 
history  of  case,  Aug.,  599;   Oct., 

797,  803 
operation  in,  Aug.,  604;  Oc/,,  800 
prognosis  in,  Aug.,  603 
Lysol  solution  in  treatment  of  mouth 
wounds,  Dec,  1031 

Malar  bone,  myeloid  sarcoma  of,  June, 

549 
history  of  case,  June,  549 
operation  in,  June,  550 
Malar  bone,  right,  old  compound  frac- 
ture of,  with  loss  of  external  wall  of 
orbit,  Feb.,  125 
Malar  bone,  right,  old  compound  frac- 
ture of,  with  loss  of  external  wall  of 
orbit,  history  of  case,  Feb.,  125 
Malar  bone,  right,  old  compound  frac- 
ture of,  with  loss  of  external  wall  of 
orbit,  operation  in,  Feb.,  125^ 
Malunion  of  fractured  femur  with  angu- 
lar deformity,  Feb.,  169 
history  of  case,  Feb.,  169 
operation  in,  Feb.,  169 
Mandible,  malignant  epulis  of,  June, 
567 


Mandible,  malignant  epulis  of,  history 
of  case,  June,  567 
operation  in,  June,  568 
Manual  reduction,  methods  of,  in  con- 
genital luxation  of  hips,  Dec,  11 78 
Mastitis,  chronic  cystic,  April,  248 

pain  in,  April,  250 
Matas'    endoaneurysmorrhaphy,    Feb., 

66 
Maxillary  antrum,  carcinoma  of,  Dec, 
1053.     See    also    Carcinoma    of 
maxillary  antrum 
osteomyelitis  of,  Aug.,  613 
history  of  case,  Aug.,  613 
operation  in,  Aug.,  614 
Mayo  on  unsuccessful  gastro-enteros- 

tomy  for  ulcer,  June,  457 
Meningitis,  cerebrospinal,  massive  coag- 
ulation of  cerebrospinal  fluid  in, 
April,  327 
tuberculous,  Aug.,  643 
cerebrospinal  fluid  in,  Aug.,  644 
history  of  case,  Aug.,  643 
sjonptoms  of,  Aug.,  645 
Meningomyelitis,     gununatous,     mas- 
sive  coagulation   of   cerebrospinal 
fluid  in,  April,  350 
massive  coagulation  of  cerebrospinal 
fluid  in,  April,  323,  335 
Menstrual    disturbances   in   fibroid   of 

uterus,  April,  299 
Metastases,   sites  of,  in  carcinoma  of 

breast,  April,  271 
Mix  on  spontaneous  massive  coagula- 
tion of  cerebrospinal  fluid,  April,  317 
Murphy  clinic  method  of  reduction  of 
congenital  luxation  of  hips,  Dec, 

"79  .  r    1 

concavoconvex    resection    of    knee- 
joint,  Oct.,  1000-1004 
fist-percussion  test  in  renal  disease, 

Oct.,  936 
method  of  arthroplasty,  Payr's  re- 
sults with,  June,  512 
operation  for   recurring  luxation  of 

humerus,  Oct.,  813 
surgical     treatment     of     extradural 

granuloma,  June,  469-471 
tenoplasty    for   musculospiral   nerve 
paralysis,  Aug.,  683,  685,  687,  689, 
691,  692 
Musculospiral   nerve,    divided,    in   old 
fracture  of  external  condyle  of 
humerus,  Aug.,  679 
neurorrhaphy  of,  Aug.,  672 
gun-shot  division  of,  Aug.,  677 
paralysis,  Murphy's  tenoplasty  for, 
Aug.,  683,  685,   687,  689,  691, 
692 
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Myeloid  sarcoma  of  malar  bone,  June, 

549 
history  of  case,  June,  549 
operation  in,  Juiu,  550 


Nasal  deformity,  congenital,  Dec,  1045 
comments  on,  Dec,  1046 
history   of    previous    operation, 

Dec,  1045 
operation  in,  Dec,  1049 
postoperative  comments  on,  Dec, 

.1052 
recapitulation  of,  Dec,  1050 
Nasopharjoix,  inoperable  carcinoma  of, 
Oct.,  957 
Coley's     serum     treatment     of, 

Oct.,  959 
history  of  case,  Oct.,  957 
later  notes  on,  Oct.,  966 
Neck,  cicatricial  contracture  of,  from 
bum,  Oct.,  807,  808 
history  of  case,  Oct.,  807 
operation  in,  Oct.,  810 
congenital  sinus  of,  Dec,  1058 
comments  on,  Dec,  1060 
history  of  case,  Dec,  1058 
operation  in,  Dec,  1064 
tumors  of,  table  of,  Dec,  10(55 
Necropsy  in  tuberculous  ependymitis, 

Aug.,  658 
Nerve,  divided,  regeneration  of,  Oct., 

1008 
Neuritis,  cervical,  Aug.,  713 

alcoholic  injection  in,  Aug.,  717 
history  of  case,  Aug.,  713 
operation  in,  Aug.,  713 
Neurorrhaphy  of  divided  musculospiral 
nerve,  Aug.,  672 
of  external  popliteal  nerve,  Oct.,  1015 
of  ulnar  nerve,  Oct.,  881 
Nose,  plastic  operation  on  skeleton  of, 
Aug.,  593 
history  of  case,  Aug.,  593 
operation  in,  Aug.,  593 
tibial  bone-graft  in,  Aug.,  594 
on  soft  parts  of,  Aug.,  589 
history  of  case,  Aug.,  589 
rectal  anesthesia  in,  Aug.,  590 


Olecranon  process,  fracture  of,  ci- 
catricial fixation  of  ulnar  nerve  in, 
Dec,  109s 

Omentoplasty  in  pericholecystic  and 
peri  colonic  adhesions,  Oct.,  902 

Open  reduction  of  fracture  of  patella, 
Aug.,  771 


Open  reduction  of  old  fracture-luxation 

of  hip-  joint,  Dec,  1187 
Operative  fistulas,  Feb.,  13 
Os  calcis,  exostosis  of,  June,  505 
history  of  case,  June,  505 
operation  in,  June,  506 
outline  of,  June,  525 
fracture  of,  Aug.,  789 
Osteitis  fibrosa  cystica  of  phalanx  of 
finger,  Dec,  11 27 
conmients  on,  Dec,  11 29 
history  of  case,  Dec,  11 27 
operation  in,  Dec,  1131 
recapitulation  of,  Dec,  1132 
Osteoarthritis,    hypertrophic,    of    left 
knee,  Dec,  1211 
comments  on,  Dec,  121 2 
history  of  case,  Dec,  1211 
operation  in,  Dec,  12 18 
postoperative    comments    on, 

Dec,  1220 
recapitulation  of,  Dec,  1220 
OsteomyeUtis,  April,  208 

acute,  of  right  radius,  April,  231 
history  of  case,  April,  231 
operation  in,  April,  232 
and  periostitis,  differential  diagnosis, 

April,  211 
and    rheimiatism,    differential    diag- 
nosis, April,  196 
artificial  production  of,  April,  194 
cHnical  picture  of,  April,  195 
cryptogenic,  April,  193 
diagnostic  talk  on,  April,  187 
history  of  case,  April,  188,  208 
in  typhoid  fever,  April,  191 
mode  of  onset,  April,  194 
of  ilium,  April,  212 

history  of  case,  April,  212 
operation  in,  April,  214 
of  maxillary  antrum,  ^m^.,  613 
history  of  case,  Aug.,  613 
operation  in,  Aug.,  614 
operation  in,  April,  189 
pyogenic  bacteria  found  in,  April,  191 
recurring    multiple,    periostitis    and, 
April,  219 
history  of  case,  April,  219 
operation  in,  April,  221 
removal  of  sequestrum  in,  April,  200 
sequestrum  formation  in,  April,  200 
spontaneous  variety  of,  April,  190 
surgical  treatment  of,  April,  199 
trauma  in,  April,  194 
traumatic,  treatment  of,  Dec,  1224 
usual  site  of  infection,  April,  212 
Osteophyte  in  knee-joint,  Dec,  12 14 
Osteosarcoma  of  humerus,  history  of 
case,  Dec,  1085 
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Osteosarcoma  of  humerus,  operation  in, 
Dec,  1091 
points  emphasized  in,  Dec,  1092 
of  scapula,  Dec,  1073 
comments  on,  Dec,  1074 
history  of  case,  Dec,  1073 
operation  in,  Dec,  1077 
postoperative  treatment  of,  Dec, 

1079 
recapitulation  of,  Dec,  1079 
recurrent,  of  himierus,  Dec,  1085 
comments,  Dec,  1088 
Ovary,  sarcoma  of,  Oct.,  915 
comments  on,  Oct.,  916 
operation  in,  Oct.,  918 
postoperative    comment    on,    Oct., 

921 
recapitulation  of,  Oct.,  921 


Pachymeningomyelitis,  massive  coag- 
ulation   of    cerebrospinal    fluid    in, 
April,  321 
Paget's  disease,  April,  257 
Pain,  absence  of,  in  Charcot  joint,  Oct., 
998 
in  early  carcinoma  of  breast,  April, 
250 
character  of,   in  acute  hemorrhagic 

pancreatitis,  Aug.,  754,  755 
in  chronic  cystic  mastitis,  April,  250 
in  semilunar  dislocation,  June,  409 
Painful  stump  of  leg,  Oct.,  1007,  1013 
comments  on,  Oct.,  1014 
history  of  case,  Oct.,  1007,  1013 
operation  in,  Oct.,  loio,  1014 
postoperative  comments  on,  Oct., 
1016 
Pancreatic  cyst,  Aug.,  755 
Pancreatitis,  acute  hemorrhagic,  Aug., 
752 
history  of  case,  Aug.,  752 
operation  in,  Aug.,  753 
pain  in,  character  of,  Aug.,  754, 

755 
Papilloma,  leukoplakic,  of  buccal  mu- 
cosa, Dec,  1027 
comments  on,  Dec,  1028 
history  of  case,  Dec,  1027 
operation  in,  Dec,  1030 
recapitulation  of,  Dec,  1030 
recurrent,  of  buccal  mucosa,  Dec, 

1033 
comments  on,  Dec,  1033 
history  of  case,  Dec,  1033 
operation  in,  Dec,  1036 
postoperative  note  on,  Dec, 

1038 
recapitulation  of,  Dec,  1037 


Papilloma  of  bladder,  Aug.,  761 
history  of  case,  Aug.,  761 
operation  in,  Aug.,  762 
prognosis  in,  Aug.,  765 
of  lip  and  cheek,  Dec,  1030 
comments  on,  Dec,  1040 
history  of  case,  Dec,  1030 
operation  in,  Dec,  1041 
Paraffin  injection,  unsuccessful,  in  com- 
pound fracture  of  right  malar  bone, 
Feb.,  125 
Paralysis,   facial,   massive   coagulation 
of  cerebrospinal  fluid  with,  April, 
318 
Landry's,  massive  coagulation  of  cere- 
brospinal fluid  in,  April,  319,  323 
Paraplegia,    flaccid,    massive    coagula- 
tion of  cerebrospinal  fluid  in,  April, 

33? 

massive  coagulation  of  cerebrospinal 
fluid  in,  April,  323,  324,  331,  345 

spastic,  massive  coagulation  of  cere- 
brospinal fluid  in,  April,  321,327, 

332, 

Parotid  salivary  gland,  tumor  of,  history 

of  case,  Aug.,  583 

operation  in,  Aug.,  583 

Patella,   fracture  of,  contra-indications 

to  operation  m.,  Aug.,  777 

indications  for  operation  in,  Aug., 

777 
left,  fracture  of,  Aug.,  767 
history  of  case,  Aug.,  767 
Pathologic  fistiflas,  Feb.,  13 
Payr's  results  with  Murphy's  method  of 

arthroplasty,  June,  512 
Perforative  infection,  Dec,  1233 
Peri-appendiceal   abscess,    fecal   fistula 
after  operation  for,  Feb.y 
16 
history  of  case,  Feb.,  16 
operation  in,  Feb.,  17 
Pericholecystic  adhesions,  Oct.,  897 
appendicitis  with,  Oct.,  901 
comments  on,  Oct.,  898 
history  of  case,  Oct.,  817 
operation  in,  Oct.,  898 
recapitulation  of,  Oct.,  904 
Pericolonic  adhesions,  Oct.,  897 
appendicitis  with,  Oct.,  901 
comments  on,  Oct.,  898 
history  of  case,  Oct.,  897 
operation  in,  Oct.,  898 
recapitulation  of,  Oct.,  904 
Periostitis  and  osteomyelitis,  differen- 
tial diagnosis,  April,  211 
recurring  multiple  osteomyelitis  and, 
April,  219 
history  of  case,  April j  219 
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Periostitis,  recurring  multiple  osteomy- 
elitis and,  operation  in,  April,  221 
Periprostatitis  in  hypertrophy  of  pros- 
tate, April,  305 
Peritoneum,   diffuse  miliary  carcinosis 

of,  in  carcinoma  of  colon,  April,  277 
Peritonitis  of  appendiceal  origin,  fecal 
fistula  after,  Feb.,  24 
history  of  case,  Feb.,  24 
operation  in,  Feb.,  26 
Plaster-of-Paris  bandages,  Gigli  saw  for 

removal  of,  Dec,  1204 
Plastic  operation  on  skeleton  of  nose, 
Aug.,  590 
history  of  case,  Aug.,  593 
operation  in,  Aug.,  593 
on  soft  parts  of  nose,  Aug.,  589 

rectal   anesthesia   in,  Aug., 

590 
resection    in    involution    of    breast, 
April,  254 
Pleural  cavity,  empyema  of,  Oct.,  885. 

See  also  Empyema  of  pleural  cavity 
Pleurisy,   metastatic,   in   carbuncle  of 

arm,  Feb.,  145 
Plexus,  brachial,  division  of,  at  first  rib, 
Feb.,  77 
history  of  case,  Feb.,  77 
operation  in,  Feb.,  77 
suturing    nerve    trunks    in, 
Feb.,  90 
Popliteal  nerve,  external  neurorrhaphy 
of,  Oct.,  1015 
space,  sarcoma  of,  Dec,  1243.     See 
also  Sarcoma  of  popliteal  space 
Postparturient  fistulas,  Feb.,  15 
Post-rectal  fistulas,  Feb.,  12 
Pott's  fracture,  CoUes's  fracture  and, 
comparison  of,  Oct.,  1025 
with  eversion  deformity,  Oct.,  1019 
comments  on,  Oct.,  1020 
history  of  case,  Oct.,  1019 
operation  in,  Oct.,  102 1 
postoperative    comments    on, 

Oct.,  1022 
recapitulation  of,  Oct.,  1022 
Prostate,  hypertrophy  of,  April,  305. 

See  also  Hypertrophy  of  prostate 
Prostatectomy,  perineal,  in  hypertrophy 

of  prostate,  April,  305 
Pseudoparalysis,  massive  coagulation  of 

cerebrospinal  fluid  in,  April,  333 
Pyonephrosis,  Oct.,  923 
comments  on,  Oct.,  924 
history  of  case,  Oct.,  923 
operation  in,  Oct.,  924 
postoperative  comments  on,  Oct.,  928 
recapitulation  of,  Oct.,  928 
second  operation  in,  Oct.,  926 


Radical  operation  for  cancer  of  breast, 

April,  258 
Radium,  so-called  cure  of  cancer  by, 
Feb.,  49 
treatment,  failure  of,  in  leukoplakic 
carcinoma,  Dec,  1029 
Radius,  fracture  of,  Oct.,  869 
comments  on,  Oct.,  870 
history  of  case,  Oct.,  869 
operation  in,  Oct.,  870 
postoperative  comments  on,  Oct., 

874 
recapitulation  of,  Oct.,  874 
hjTJerfliexion  fracture  of,  Dec,  1109 
comments  on,  Dec,  11 09 
history  of  case,  Dec,  1109 
operation  in,  Dec,  11 14 
postoperative  comments  on,  DeCj 

HIS 
old  fracture  of,  Oct.,  877 

history  of  case,  Oct.,  877 
operation  in,  Oct.,  877 
recapitulation  of,  Oct.,  882 
right,  acute  osteomyelitis  of  ,i4/'r27, 231 
history  of  case,  April,  231 
operation  in,  April,  232 
Reclus'  disease,  April,  248 
Rectal  anesthesia  in  plastic  operation  on 

soft  parts  of  nose,  Aug.,  590 
Renal  disease,  Murphy  fist-percussion 
test  in,  Oct.,  936 
lithiasis,   analysis   of   symptoms   of, 
Oct.,  933 
Retroperitoneal  sarcoma,  Oct.,  947.    See 

also  Sarcoma,  retroperitoneal 
Retroversion  of  uterus,  correction  of, 

Oct.,  912 
Rheimiatism    and     osteomyelitis,    dif- 
ferential diagnosis,  April,  196 
Ribs,  bilateral  cervical,  Dec,  1067 
comments  on,  Dec,  1069 
history  of  case,  Dec,  1067 
operation  on,  Dec,  1070 
postoperative  comments  on,  Dec, 

1071 
symptoms  of,  Dec,  1069 
tuberculosis  of,  Aug.,  697 
history  of  case,  Aug.,  697 
operation  in,  Aug.,  698 
Rice-bodies  in  joints,  Dec,  1230 
Rodman  on  carcinoma  of  breast,  April, 
247 
operation    for    carcinoma  of  breast, 
April,  259-269 
Rous'  chicken  sarcoma,  Feb.,  40 


Salivary   gland,    parotid,    tumor   of, 

-^ug.,  583 
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Salvarsan  in  syphilis,  Aug.,  579 
Sarcoma,  chicken,  Rous',  Feb.,  40 
classification  of,  Dec,  1245 
giant-celled,  of  mandible,  June,  567 
history  of  case,  June,  567 
operation  in,  June,  568 
myeloid,  of  malar  bone,  June,  549 
history  of  case,  June,  549 
operation  in,  June,  550 
of  bone,  table  of  site  incidence  of, 

Dec,  1084 
of  kidney,  prognosis  in,  June,  541 
of  ovary,  Oct.,  915 

comments  on,  Oct.,  916 
history  of  case,  Oct.,  915 
operation  in,  Oct.,  918 
postoperative   comments  on,  Oct., 

921 
recapitulation  of,  Oct.,  921 
of  popliteal  space,  Dec,  1243 
comments  on,  Dec,  1243 
history  of  case,  Dec,  1243 
operation  in,  Dec,  1245 
postoperative  comments  on,  Dec, 

1248 
recapitulation  of,  Dec,  1247 
periosteal,  of  femur,  Feb.,  93 

disarticulation   at   hip  in,  Feb., 

102 
history  of  case,  Feb.,  93 
operation  in,  Feb.,  94 
retroperitoneal,  Oct.,  947 

arsenic  treatment  for,  Oct.,  952 
Coley's  serum  treatment  for,  Oct., 

952 
comments  on,  Oct.,  948 
exploratory     operation     in,     Oct., 

950 
history  of  case,  Oct.,  947 
postoperative  comments  on,  Oct., 

951 
prognosis  of,  Oct.,  954 
recapitulation  of,  Oct.,  955 
usual  site  of,  Feb.,  97 
Sarcomatosis,  meningeal,  massive  coag- 
ulation   of    cerebrospinal    fluid    in, 
April,  333 
Sarrazin's  air-cushion  for  bursitis  of  heel, 

June,  524 
Scaphoid,  fractures,  Aug.,  789 

anatomic  snuff-box  in,  June,  389 
cUnical  talk  on,  June,  385 
commoner,  April,  386 
diagnosis    of,    knuckle    percussion 

test  in,  June,  391 
etiology  of,  June,  386 
method  of  examination  in,  June, 

389 
x-TSLy  in  diagnosis  of,  June,  389 


Scapula,  osteosarcoma  of,  Dec,  1073 

comments  on,  Dec,  1074 

history  of  case,  Dec,  1073 

operation  in,  Dec,  1077 

postoperative  treatment  of,  Dec, 
1079 

recapitulation  of,  Dec,  1079 
Schimmelbusch's  disease,  April,  248 
Scrotum,  anatomic  structure  of,  Dec, 

1151 
Semilunar  cartilage,  excision  of,  Aug., 

78s 
fracture    of,    comments   on,   Dec, 
1228 
operation  on,  Dec,  1232 
postoperative  comments  on,  Dec, 

1233 
internal,    fracture   of,   Aug.,    779; 
Dec,  1227 

history  of  case,  Aug.,  779 

operation  in,  Aug.,  780 
fraying  of,  in  luxation  of  knee, 

Dec,  1211 
dislocation,  June,  417,  427 
claw  hand  in,  June,  409 
clinical  talk  on,  June,  394 
comments  on  case,  June,  422 
deformity  in,  April,  408 
diagnosis  of,  June,  406 
Dupuytren's  theory  on,  June,  405 
examination  of  wrist  in,  June,  406 
frequency  of,  June,  405 
history  of  case,  June,  417,  427 
operation  in,  June,  427 
pain  in,  June,  409 
reduction  of,  June,  411 
stages  of,  June,  400,  401 
surgical  treatment  of,  June,  411 
symptoms  of,  June,  407 
ic-ray  appearance  of,  June,  403 
in  diagnosis  of,  June,  410 
fracture,  clinical  symptoms  of,  June, 

413 
clinical  talk  on,  June,  412 
frequency  of,  June,  412 
importance  of  early  treatment  of, 

June,  414 
tapping  test  for,  June,  413 
x-Ta,y  diagnosis  of,  June,  414 
right,  dislocation  of,  June,  431 

history  of  case,  June,  431 

operation  in,  June,  435 
Septicemia  in  carbimcle  of  arm,  Feb., 

145 
Sequestrum  formation  in  osteomyelitis, 
April,  200 

removal  of,  in  osteomyelitis,  April,  200 
Shock  in  operation  for  carcinoma  of 

breast,  April,  268 
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Sinus,  congenital,  of  neck,  Dec.,  1058 
comments  on,  Dec,  1060 
history  of  case,  Dec.,  1058 
operation  in,  Dec,  1064 
Skin-graft,   pedicled,   in  extensor  con- 
tracture of  hands  from  bums,  Dec, 
1123 
Skin-grafting,  abdominal,  for  contract- 
ing cicatrices  of  thumb  and  index- 
finger,  Feb.,  161 
Skull,  basal  fracture  of,  s>Tnptoms  of, 
Aug.,  625 
injuries,  convulsions  after,  Aug.,  625 

hemorrhage  in,  Aug.,  625 
old  fracture  of,  Aug.,  637 

clinical  history  of,  Aug.,  639 
convulsions  in,  Aug.,  637 
history  of  case,  Aug.,  637 
operation  in,  Aug.,  637 
Snuff-box,  anatomic,  in  scaphoid  frac- 
tures, June,  389 
Sodiimi  cacodylate   in   syphilis,   Aug., 
579;  Oc/.,  953 
in  treatment  of  sprue,  Oct.,  953 
treatment  after  operation  for  tu- 
mors, Dec,  1093 
Spermatic  cord,   left,   tuberculosis  of, 
June,  491 
history  of  case,  June,  491 
operation  in,  Jfune,  492 
Spinal  canal,  bony  tumor  of,  Aug.,  719 
history  of  case,  Aug.,  719 
operation  in,  Aug.,  725 
spinal  decompression  in,  Aug., 
726 
cord,  constriction  of,  by  fibrous  tissue, 
Aug.,  741 
history  of  case,  Aug.,  741 
operation  in,  Aug.,  741 
lesions,  massive  coagulation  of  cere- 
brospinal fluid  in,  April,  317, 320 
tumor,     massive     coagulation     of 
cerebrospinal  fluid  in,  April,  335 
decompression    in    bony    tumor    of 
spinal  canal,  Aug.,  726 
indications  for,  Aug.,  728,  729 
Spine,  open  reduction  of  posterior  dis- 
location of,  at  second  lumbar  verte- 
bra, Feb.,  109 
Spine,  open  reduction  of  posterior  dis- 
location of,  at  second  lumbar  verte- 
bra, further  report  on,  Feb.,  121 
Spine,  open  reduction  of  posterior  dis- 
location of,  at  second  lumbar  verte- 
bra, history  of  case,  Feb.,  109 
Spondylitis,   traumatic  cervical,  Aug., 

713 
alcoholic  injection  in,  Aug.,  717 
history  of  case,  Aug.,  713 


Spondylitis,  traumatic   cervical,   oper- 
ation in,  Aug.,  713 
typhoid,  in  typhoid  carrier,  Aug.,  745 
history  of  case,  Aug.,  745 
operation  in,  Aug.,  746 
subsequent    report    on    case, 
Aug.,  748 
Sprue,  sodium  cacodylate  in  treatment 

of,  Oct.,  953 
Status     lymphaticus     hyperthymicus, 
coxa  vara  due  to,  DeCj 
1 191 
examination  of,  Dec,  1192 
history  of  case,  Dec,  1191 
progress  of  case,  Dec,  1194 
recapitulation  of,  Dec,  1195 
treatment  of,  Dec,  1193 
Sternum,  tuberculosis  of,  Aug.,  697 
history  of  case,  Aug.,  697 
operation  in,  Aug.,  698 
Stomach,  carcinoma  of,  hypernephroma 
of  kidney  and,  differential  diagnosis, 
June,  536 
Strongylus  armatus  in  aneurysm,  Feb.,  59 
Subacromial  bursitis,  Aug.,  661 

formalin-glycerin  injection  in,  Aug.j 

661 
history  of  case,  Aug.,  661 
operation  in,  Aug.,  661 
Subperitoneal  infection,  Dec,  1234 
Synovitis,  traumatic,  Aug.,  782 
Syphilis,  argyrol  crystals  in,  Aug.,  579 
salvarsan  in,  Aug.,  579 
sodium  cacodylate  in,  Aug.,  579;  Oct.^ 

953 
talk  on,  Aug.,  579 

Tapping   test  for  semilimar  fracture, 

Jtme,  413 
Tendovaginitis,    chronic,    of    extensor 
tendon  of  thiunb,  June, 

497 
history  of  case,  June,  497 
operation  in,  June,  497 
Tenoplasty  in  infantile  palsy  of  flexors 
of  hand,  Aug.,  694 
Murphy's,    for    musculospiral    nerve 
paralysis,  683,  685,  687,  689,  691, 
692 
Testicle,  embryonic  tumor  of,  June,  473 
history  of  case,  June,  473 
operation  in,  June,  475 
undescended,  Dec,  1149,  1155 
comments  on,  Dec,  1149,  1155 
history  of  case,  Dec,  1149,  1155 
operation  in,  Dec,  1153,  1156 
postoperative  comments  on,  Dec, 

"54,  1157 
recapitulation  of,  Dec,  1154,  1157 
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Testicle,  undescended,  thyroid  extract 

in  treatment  of,  Dec,  1158 
T-fracture,  recent,  of  lower  third  of 
femur,  Dec,  1197 
comments  on,  Dec,  1198 
dressing  of,  Dec,  1204 
history  of  case,  Dec,  1197 
operation  in,  Dec,  1200 
postoperative  comments  on, 

Dec,  1203 
recapitulation  of,  Dec,  1202 
Thoracoplasty,  types  of,  Oct.,  890 
Thromboangiitis  obliterans,  Oct.,  1014 

prognosis  in,  Oct.,  1017 
Thumb   and   index-finger,    contracting 
cicatrices  on,  Feb.,  155 
history  of  case,  Feb.,  155 
operation  in,  Feb.,  155 
chronic    tendovaginitis    of    extensor 
tendon  of,  June,  497 
history  of  case,  June,  497 
operation  in,  June,  497 
lacerated  wound  of,  Feb.,  165 
history  of  case,  Feb.,  165 
operation  in,  Feb.,  166 
Thymus  tumor,  metastatic,  in  breast, 
Aug.,  699 
history  of  case,  Aug.,  699 
operation  in,  Aug.,  699 
Thyroid  extract  in  treatment  of  imde- 

scended  testicle,  Dec,  1158 
Tibia,  insertion  of  bone  graft  in,  Aug., 

794 
transplant  in  fracture  of  radius  and 
ulna,  Oct.,  873 
Tongue,  carcinoma  of,  Oct.,  803 
comments  on,  Oct.,  804 
history  of  case,  Oct.,  803 
operation  in,  Oct.,  806 
Trauma  in  osteomyelitis,  April,  194 
Traumatic  epilepsy,  Aug.,  615 
history  of  case,  Aug.,  615 
operation  in,  Aug.,  619 
fistulas,  Feb.,  15 
Tuberculin  treatment  of  intestinal  fis- 
tula after  late  operation  for  appen- 
dicitis, Feb.,  34 
Tuberculosis  of  bones,  massive  coagula- 
tion of  cerebrospinal  fluid  in,  April, 
318 
of  Fallopian  tubes,  Oct.,  907 
history  of  case,  Oct.,  907 
operation  in,  Oct.,  909 
recapitulation  of,  Oct.,  913 
of  knee-joint,  Oct.,  993 
comments  on,  Oct.,  994 
history  of  case,  Oct.,  993 
operation  in,  Oct.,  999 
recapitulation  of,  Oct.,  1005 


Tuberculosis  of  left  spermatic  cord  and 
epididymis,  June,  491 
history  of  case,  June,  491 
operation  in,  June,  492 
of  stemimi  and  rib,  Aug.,  697 
history  of  case,  Aug.,  697 
operation  in,  Aug.,  698 
Tuberculous    ependymitis,    Aug.,    647. 
See  also  Ependymitis,  tuberculous 
granuloma  of  vertebrae,  Aug.,  731 
history  of  case,  Aug.,  731 
operation  in,  Aug.,  732 
leptomeningitis,  Aug.,  647.     See  also 

Leptomeningitis,  tuberculous 
meningitis,  Aug.,  643 

cerebrospinal  fluid  in,  Aug.,  644 
history  of  case,  Aug.,  643 
massive    coagulation    of    cerebro- 
spinal fluid  in,  April,  347 
symptoms  of,  Aug.,  645 
Timior,  bony,  of  spinal  canal,  Aug.,  719 
history  of  case,  Aug.,  719 
operation  in,  Aug.,  725 
spinal  decompression  in,  Aug.^ 
726 
embryonic,  of  testicle,  June,  473 
history  of  case,  June,  473 
operation  in,  June,  475 
of  kidney,  statistics  on,  June,  545 
of  neck,  table  of,  Dec,  1065 
of  parotid  salivary  gland,  Aug.,  583 
Typhoid    carrier,    typhoid    spondylitis 
in,  Aug.,  745 
fever,  osteomyelitis  in,  April,  191 
spondylitis  in  tj^hoid  carrier,  Aug., 

.745 
history  of  case,  Aug.,  745 
operation  in,  Aug.,  746 
subsequent  report    on     case, 
Aug.,    748 

Ulna,  fracture  of,  Oct.,  869 
comments  on,  Oct.,  870 
history  of  case,  Oct.,  869 
operation  in,  Oct.,  870 
postoperative  comments  on,  Oct., 

874 
recapitulation  of,  Oct.,  874 
hyperflexion  fracture  of,  Dec,  1109 
comments  on,  Dec,  1109 
history  of  case,  Dec,  1109 
operation  in,  Dec,  11 14 
postoperative  comments  on,  Dec, 
1115 
left,  fracture  of,  June,  431 
history  of  case,  June,  431 
operation  in,  435 
old  fracture  of,  Oct.,  877 

history  of  case,  Oct.,  S)TJ 
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Ulna,  old  fracture  of  olecranon  process 
of,  Oct.,  863 
comments  on,  Oct.,  864 
history  of  case,  Oct.,  863 
operation  in,  Oct.,  867 
recapitulation  of,  Oct.,  882 
Ulnar  nerve,  cicatricial  compression  of, 
in  gimshot  wound  of  arm,  Oct., 
825 
fixation  of,  Dec,  1095 
comments  on,  Dec,  1097 
history  of  case,  Dec,  1095 
operation  in,  Dec,  1099 
postoperative    comments    on, 

Dec,  I I 06 
recapitulation  of,  Dec,  1106 
neurorrhaphy  of,  Oct.,  881 
styloid,  fracture  of,  June,  427 
history  of  case,  June,  427 
operation  in,  June,  427 
tip,  right,  fracture  of,  June,  431 
history  of  case,  JuTie,  431 
operation  in,  June,  431 
Unciform    bone,    left,    dislocation    of, 
June,  423 
history  of  case,  June,  423 
operation  in,  June,  423 
Undescended  testicle,  Dec,  1149,  1155. 
'    See  also  Testicle,  undescended 
Ureteral  calculus,  Oct.,  931 
comments  on,  Oct.,  932 
diagram  of  locations  of,  Oct.,  941, 

942 
differential  diagnosis,  Oct.,  940 
history  of  case,  Oct.,  931 
operation  in,  Oct.,  942 
postoperative  comments  on,  Oct., 

944 
Urinary  retention   in  hypertrophy  of 

prostate,  April,  305 
Uterus,    adenocarcinoma   of    neck    of, 
Dec,  I 145 
comments  on,  Dec,  1146 
differential  diagnosis,  Dec,  1146 


Uterus,   adenocarcinoma  of    neck    of, 
history  of  case,  Dec,  1145 
operation  in,  Dec,  1147 
postoperative  comments  on,  Dec, 
1147 
carcinoma  of,  statistics  on,  Oct.,  916, 

917 
fibroid  of,  Abderhalden  test  in,  April, 
298 
age  of  incidence,  April,  299 
menstrual  disturbances  in,  April, 
299 
intramural  fibroid  of,  April,  297 
history  of  case,  April,  297 
operation  in,  April,  297 
retroversion  of,  correction,  Oct.,  912 

Vertebrae,  tuberculous  granuloma  of, 
Aug.,  731,  732 
history  of  case,  Aug.,  731 
operation  in,  Aug.,  732 

Whitman's  frog  position  after  reduc- 
tion of  congenital   luxation  of  hip, 
Dec,  1 168,  1 1 70 
Wilms,  bidermoma  of,  June,  488 
Wiring  of  fracture  of  patella,  Aug.,  'jT2> 
Wrist-drop  in  old  ununited  fracture  of 
external  condyle  of  humerus,  Aug., 
680 

Xanthochromia,  spontaneous  massive 
coagulation  of  cerebrospinal  fluid 
with,  April,  317,  361 

X-ray  in  diagnosis  of  bone  lesions,  June, 

383 
of  scaphoid  fractures,  April,  389 
of  semilimar  dislocation,  June,  410 
fracture,  June,  414 
so-called  cure  of  cancer  by,  Feb.,  49 
treatment  after  operation  for  tumors, 
Dec,  1093 
of  epithelioma  of  upper  lip,  April, 
292 


VOL.  IV — 80 


m 


•INDING  LIST   JUL  15  1941 


;m 


to 
o> 
to 
o> 
to 


-5 

-p 

•H 

o 

w 

o 

u 

-P 

I 


o 

^-^ 

O 

to 
o 


«5    ,0 

Is  ^  'i 

;£)  •»  M 


lO 
H 
Oi 
H 

•  CV2 
O       "^ 

cd       > 
o 


4:J 
O 


Pl^    S     O 


University  of  Toronto 
Library 

Biological 

(Bt  M<*dica4  

Serials 

DO  NdXI 
RElVI0i(^ 
THE  ^ 
CARott 

fromO 


THIS    ^^ 
POCKET 


Acme  Library  Card  Pocket 
LOWE-MARTIN  CO.  LIMITED 


